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The Worthington Independent 
Condenser. 


We illustrate on page 2a sectional view of 
this condenser, and on this page one of its 
applications. Referring to the cut on this 
page, the exhaust steam is shown as passing 
directly from the engine to the condenser. 


The injection water is lifted through the | 
injection pipe from the water supply or | 


source. A substantial strainer is placed | 
around the lower end of the pipe, and is ar- 
ranged so that the lower end of the pipe can 
be turned up and the strainer examined, or 
cleaned of 
foreign mat- 
ter, if neces- 
sary. The in- 
jection water 
can be lifted 





vertically a 
distance of 
twenty feet 
(that is, 20 


feet from the 
center of the 
injection 
opening to 
the surface of 
the water,) 
and_ horizon- 
tally any dis- 
tance, provid- 
ed the pipe is 
of ample size 
to flow the 
proper quan- 





is perforated with small holes to subdivide 


returned together with all the heat contained 
in it to the boilers. 

The sectional view of the condenser (page 
2) shows plainly the general construction. 





which is connected the pipe that conducts to 
the apparatus the steam or vapor that is to be 
condensed, and in which a vacuum is to be 
— and maintained. The injection water 
used to produce the condensation of the 
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For Sale Everywhere by Newsdealers, 
the water in the hot well. Thesubme sek pipe | | turned to ‘ 


the steam and to prevent noise. The exhaust | 
steam is all condensed by the feed water, and | 


Referring to this, A is the vapor opening, to | 


‘open,” that is, in the direction op- 
| posite to the movement of the hands of a 
clock. When the foreign material has been 
carried away by the water, the cone may be 
returned to its proper position by turning the 
handle in the opposite direction as far, or 
nearly as far, as it will go. The cone should 
| be left far enough down to allow the quanti- 
ty of water needed for condensation to pass. 
The pump is duplex, two steam cylinders 
and two water cylinders being placed side by 


side. Itis of the well-known Worthington 
| type of piston pump, built, however, with es- 


pecial attention to the requirements of the 
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ly commingled condition, all the air or un- 
condensable vapor which enters the condenser 
with the steam. The mingled air and water 
is discharged by the pump through the valves 
and pipe at J, before sufficient time or space 
has been allowed for separation to occur. 

It will be seen that the zone in which the 
condensation takes place is quite small, anc 
the rapid effect is due only to the great sur- 
face exposed by the spraying water. In case 
the water accumulates in the condenser cone 
F, either by reason of an increased supply, 
or by asluggishness, or even stoppage of the 
pump, level of the 

reaches the 

spray pipe 

and the spray 

becomes sub- 
the 
surface is re- 
duced to a 
minimum, 
only a small 
annular ring 
being ex- 
posed to the 
overpower- 
ing steam 
from the 
main engine. 
The vacuum 
is immediate- 
ly broken, 
and the ex- 
haust steam 
escapes by 
blowing 
through the 


as soon as the 


water 


merged, 
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tion by fric- 











tion. When 
the injection 
pipe is over 






75 feet long, 


a larger size ln 
pipe must be = Hg 
used than IBN T A 
that called for US Te the My. 
by the tapped yas ee ee 


flange at the 
injection 


opening on 
the conden- 
ser. This 


pipe must be 
connected 
with care, 
and be tight. 
It should be laid with a slight inclination, so 
that the water will drain out when an air 
valve is opened at the upper end. This is 
done to guard against frost, when the ap- 
paratus is not in operation. A foot valve is 
only necessary with long lengths of pipe. 

It is of no advantage to have the injection 
water supplied under a head or pressure. 
When the water is to be lifted, the pump 
will have to produce a vacuum of a degree 
corresponding to the lift, before the water 
will flow. 

By the simple arrangement of piping 
shown, the discharge water is supplied to the 
hot well automatically. The water in the 
hot well is maintained at a level with the dis- 
charge pipe, by communication through the 
small pipe, the angle valve being left open. 
The exhaust steam from the condenser pump 
and the boiler-feed pump is conducted into 
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steam or vapor is conveyed by a proper pipe 
attached to the injection opening at B. Cis 
the spray pipe, and has, af its lower ex- 
tremity, a number of vertical slits through 
which the water of injection passes, and_be- 
comes spread out into thin sheets. The 
spray cone D, by means of its serrated 
surface, breaks the water passing over it 
into fine spray, and thus ensures a rapid 
and thorough intermixture with the steam. 
This spray cone is adjustable by means 
of a stem passing through a_ stuffing-box 
at the top of the condenser, and is oper- 
ated by the handle #. Any floating material 
that can pass an ordinary strainer will not 
lodge around this spray cone, but should it 
become obstructed from any cause, it can be 
washed clear by simply lowering the spray 
cone by means of the handle and stem. In 
order to lower the cone, the handle should be 
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TO A STATIONARY ENGINE. 


The 
water cylinders are lined with composition, 
and the the stufting-boxes in the 
water-boxes are of the same material. 

The operation of the condensing apparatus 
Steam being admitted to the 
cylinders A, so as to set the pump in motion, 
a vacuum is formed in the condenser, the en- 
gine cylinder, the connecting exhaust pipe, 
and the injection pipe. the in- 
jection water to enter through the injection 
pipe attached at B, and spray pipe 
the condenser cone /’. 
ing then started, steam enters 
through the exhaust pipe at A, and coming 
in contact with the cold water, is rapidly con- 
densed. The velocity of the 
municated to the water, and the whole passes 
through the F' into the pump @ ata 
high velocity, carrying with it, in a thorough- 


service which is now being considered. 


glands of 


is as follows: 


This causes 
C’, into 


The main engine be- 
the exhaust 


steam is com- 


cone 





and through 


a the valves of 
os the pump, 
and out the 


discharge 
pipe at J, 
forcing the 
water ahead 
of it; conse- 
quently, 
flooding does 
not occur, 

These con 
densers, 
which are ap 
plicable to all 
classes of en- 
wines, station- 
ary ormarine, 
are made by 
York, 











R. New 
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Henry Worthington, 


The Modern Steam Plant and its Manage- 
ment. 





By Perer H. 


BULLOCK. 
BOILER FEEDERS AND APPLIANCES. 


There are few boiler feeders more reliable 
than the simple plunger pump, driven by 
suitable connections with the main shaft of 
engine. There are plunger pumps set in 
gangs, and driven by gearing and cone pul- 
leys, that are very regular boiler feeders,and 
are simple and convenient to operate. At 
slow speeds, the suction of plunger pumps 
may be partly closed, and the supply regu- 
lated by that means, but at a quick stroke the 
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jar becomes unpleasant, if not dangerous to 
the pipe and fittings. The writer is familiar 
with a plant where the tank isin the base- 
ment. of an engine room, where it receives 
drips and returns from numerous dry rooms, 
and in which the water often becomes so hot 
that it cannot be drafted by the pumps five 
feet aboveit. It was desired to pump this 
water directly into the boilers, and the fol- 
lowing rig was ergcted. A plunger pump was 
set one foot below the bottom of the tank, 
and a valve put into the pipe that connected 
them. An inch and a quarter hole was drill- 
ed into the end of the 12-inch crank shaft, 
and a steel pin put in, having a stroke of 10.” 
A connecting rod is run horizontally from 
this to one end of a bell crank, six feet dis- 
tant, the other end being over and connected 
by another rod, directly to the pump below. 
This made a positive motion for the pump, 
but there was no means of changing the 
stroke or speed. It worked nicely, and would 
just supply the required amount of water 
when all the work was on, but there were 
times when less steam was being used, and 
the pump then gave too much water. If the 
valve in the suction pipe was partly closed, 
so that the cylinder would not quite fill, there 
would be a violent shock and jar to all the 
pipes when the descending plunger struck the 
water. The following proved a complete 
remedy : a half-inch pipe thread was tapped 
into the cylinder near the bottom, and a com- 
mon check valve screwed in, opening in- 
wardly. A pipe was brought from that up 
to the top of the floor, and an air valve put 
on. Now you could partly close the suction, 
and by opening the air valve a little there 
would be enough air enter the water cylinder 
for the plunger to cushion on, thus entirely 
avoiding the jar. This, of course, put a little 
air into the boiler at each stroke, but in this 
case it did no harm, as the engine was not 
condensing. It was found that this air could 
be ‘“‘bled” out of the air chamber by a very 
small pet cock; also that steam from the ex- 
haust pipe would do just as well as air, pro- 
vided the water was very hot; but if it was 
not, then the steam would condense and the 
jar would be worse than without it. 





For actual power consumed in forcing 
water into a boiler, there is no form of ap- 
paratus that can 
compete with a 


power-driven K 


plunger pump, un- 
less it be the ex- 
haust injector, 
which, under some 
circumstances, is 
an excellent thing 
to have and use, 


age pump, and then force it against any 
pressure the boiler may carry, and they will 
use steam in proportion to the~work they do. 
There are others that are non-lifters, and will 
only work if the water flows to them. Others 
will take comparatively hot water; but, as all 
are operated on the principle of the conden- 
sation of the steam that has imparted its veloc- 
ity, 7. e., force, to the water that has con- 
densed it, the colder that water is the better 
the injector will work. 

There is a field for all the different methods 
of boiler feeding, and their selection should 
be governed by the conditions that exist in 
the place they are to be used. Where it is 
possible to secure all the useful appliances, 
and where there is a good deal of hot water, 
it is economy to use a low set plunger pump 
for the purpose, and this should be supple- 
mented by one or more steam pumps and in- 
jectors, to be used at such times as experience 
will show to be best. There is no danger of 
having too many ways for supplying boilers 
with water. This not only refers to the 
methods of forcing the water, but to the pip- 
ing, which should be soarrauged with valves 
and connections, that, if a break occurs in one 
part, the boilers can still be supplied by 
other lines of piping. Being prepared with 
duplicate methods of boiler feeding is of 
great importance in places where delays se- 
riously interfere with business, such as hotels, 
or factories where large numbers of em- 
ployes are idle if the power stops. It is quite 
possible to so anticipate ordinary repairs as 
to keep a boiler plant continually running. 
The writer was recently in a boiler room 
where steam had been on two or more boil- 
ers every minute for twelve years, and a 
steam pump that at one time ran eighty- 
seven days without stopping for a single 
stroke. 

Most all steam appliances sold by reputa- 
ble dealers are valuable to do the certain 
things for which they were designed, and 
where they have failed the cause can usually 
be found in the fact that their merits have 
been overstated by a too anxious agent, or 
that the buyers were expecting things of it 
that the inventor never claimed it would do. 
This, of course, does not apply to those in- 
ventions (?) that are the offspring of some- 











going to revolutionize the old way of doing 
things. It was five years before his long- 
suffering engineer could get him to procurea 
sight feed oil cup, but during that time he 
had tried an apparatus to pump the exhaust 
back into the boiler, an arrangement for 
‘*lassooing” the governor if the engine run 
away, and been duped by a sharper who pro- 
posed to get gold out of common furnace 
clinkers. They were troubled for want of 
draft, and had contemplated putting twenty 
feet more on to the chimney. One day the 
proprietor appeared in the engine room with 


a distinguished looking gentleman who was}. 


talking fluently about the universal law of 
spirality in nature. He told of the twisting 
vines, the eddies of rivers, and the mighty 
whirlpools of the ocean; but solids and 
liquids, said he, are slow in comparison to 
gases ; as, forinstance, the whirlwinds and 
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ent conditions it 
may be positively 
dangerous. This 
instrument will do 
exactly what its 
inventors claim for 
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it, but it will not 
do all that some 
others have claim- 
ed it would. Supplied with exhaust steam, 
clear of water, at one pound pressure, it 
will lift water at 110° a very short dis- 
tance, and force it into a boiler against 
a pressure of from forty to sixty pounds, 
according to the condition of the delivery 
pipe. This always depends upon its length, 
size, number of turns and internal con- 
dition. I have seen one working against 
eighty pounds, but the conditions were ex- 
ceptional. The pipe was brass, short, ample 
in size, with few turns, and those of bent 
pipe. lf the oil used in the cylinder is a 
pure mineral, and small in amount, there need 
be no fear of trouble from that source; but if 
animal oil is used, and a good deal of it, or if 
the water is hot in the tank, or the pressure too 
high, or the pipes in poor condition, don’t try 
an exhaust injector; for,if you do, you will 
either have trouble from oil in the boiler or 
in keeping the injector working. 

There are numerous direct steam injectors, 
most all of which are reliable if used under 
the conditions for which they are intended. 
There are those of the inspirator class, that 
will lift water as far by suction as the aver- 


THE WORTHINGTON INDEPENDENT CONDENSER.—SEE PAGE 1. 


body’s hobby, but to appliances that are in- 
tended to do certain things that experience 
has proved to be necessary to be done, and 
which work under conditions to be found in 
every-day practice, such, for instance, as 
damper regulators, and valves for reducing 
steam pressures. The other kind of appliances 
is of the sort that would perhaps accomplish 
some things if the conditions actually existed 
to bring these things about; or, in other words, 
the conditions would have to be prepared or 
presupposed in order to make the appliance 
even useful. If the claims of these inventors 
were founded on facts, the running of a large 
steam plant would be a source of profit from 
the great savings that could be made by the 
use of their appliances; for it is indeed a 
modest inventor that will not claim to be able 
to save at least 50¢ by the use of his revolv- 
ing smoke arch, and as much more by a few 
injections of hiscathartic boiler purges. The 
more unreasonable the claims, the quicker 
some will jump at the bait. 

In the eastern part of Massachusetts there 





is a small factory, the proprietor of which is 
always on the lookout for something that is 


cyclones that level the greatest works of man, 
and uproot the virgin forest. ‘‘Man,” said 
the inventor, ‘‘must imitate nature if he 
wants to produce a great force ; therefore, if 
you want a tornado roaring up your chimney 
you must give the gases a twisi at the base by 
using one of Professor Suckem’s Patent Spiral- 
ators.” This proved to be an immense sheet- 
iron corkscrew arrangement, to be introduced 
in sections into the bottom of the chimney, and 
would have the same effect, the inventor 
said, as changing a smooth-bore gun to a 
rifle, and that there would be a revolving 
tunnel-shaped cloud of smoke surmounting 
the chimney at all times when there was a fire 
under the boiler. It was put in, and on the 
first day’s trial, owing to a good wind,*there 
was a pretty good draft, but the ornamental 
feature of the cyclodomic cloud was wholly 
wanting; in fact, it never did materialize 
during the short time the ‘‘ spiralator” en- 
cumbered the flue. 

A common-sense man would have reasoned 
thus: There is not draft enough in my 





chimney ; will it be improved by putting an 
obstruction init? The result of such rea- 


soning would be that no time nor money 
would be fooled away by such nonsense. 
Apply this rule to all alleged inventions, and 
if they won’t stand your common-sense in- 
quiries reject them at once as something you 
do not need. 

ccentenicesigilas chit 


Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 
Boilers. 





By W. H. Horrman. 





TWENTY-FOURTH PAPER. 


I have shown that, by using a bed plate 


composed of cast-iron, wrought-iron and - 


wrought-steel, we can obtain the maximum 
strength and minimum weight, and also that, 
by making the cast-iron uprights of the prop- 
er form, they, too, can be greatly reduced in 
weight. 

The reciprocating and running gears of our 
engines are light, for we have high piston 
and rotative speed, and balanced valves to 
assist us. The steam cylinders are small, 
because of the high piston speed, which is 
756 fect per minute at its maximum, and this 
sysfem has been adopted by all the best 
builders, after exhaustive experiments in this 
direction. 

The only trouble found with high rotative 
speeds for large condensing engines, is in the 
working of the air pump or pumps, when 
they are directly connected to, and move in 
unison with the reciprocating parts of the 
main engine. The writer has yet to see an 
efficient air pump making more than 80 revo- 
lutions, or 160 beats per minute, and I thmk 
that this statement has been verified by the 
results obtained on the new Inman steamship, 
the City of New York. I have been told by 
gentlemen who have seen these engines under 
their highest rotative speed—from 80 to 86 
revolutions per minute—that with the air 
pumps disconnected from the main engines, 
and operated by independent means, these 
5-feet stroke engines would make 90 revolu- 
tions without any trouble, but as. they are 
now arranged, they considered 75 revolutions 
to be the safest speed for continuous running. 

The efficiency of an air-exhausting pump 
for any purpose depends on the economy in 


| clearance, the length of stroke, the position 


of the barrel and valve chambers, and, most 
important: of all, the time allowed for the 
valves to seat themselves. A short-stroke air 
pump is not efficient, because the clearance is 
more in proportion to the whole stroke and 
piston speed than the clearance of a long- 
stroke pump. I am, of course, now speaking 
of engines developing from 350 to 3,500 
horse-power. In smaller powers, the writer 
‘has succeeded in running a long-stroke air 
pump at very high piston and rotative speeds. 
In three instances these pumps were 4% inches 
in diameter, with a stroke of 16 inches, at- 
tached directly to the cross head of a vertical 
tandem compound engine ; cylinders 12—21 
x 16 inches, and running at 230 revolutions 
per minute. These pumps maintained an 
average vacuum in continuous running of 24 
inches, and would frequently show 26 inches, 
The foot valve clearance was 34 per cent., 
and the lift of all of the valves 3, inch; the 
diameter of these valves being 2 inches, and 
the materials used brass and rubber com. 
bined. The valve area was large compared 
with the volume of water and air moved, and 
it was thought that the proportions used 
would enable us to maintain a vacuum of 26 
inches at a speed of 280 revolutions per min- 
ute, but at that speed the pointer would regis- 
ter only a little above 20 inches. All other 
conditions were the same as when running at 
230 revolutions per minute. 

I have cited these practical illustrations in 
order to show that, with a certain class of 
small marine engines, an air pump directly 
attached can be made to produce very fair 
results, but for commercial service I cannot 
recommend this system, when high rotative 
speed is adopted for propulsion. Then, again, 
I cannot endorse the design so common at 
present, where the surface condenser shell is 
a part of the engine upright frames. This 





may present a compact arrangement, but it is 
not a scientific one. It is impossible to keep 
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the bore of the.cylinders in perfect alignment 
with the guides when one side of the engine 
frames is many degrees warmer than the 
opposite side. The lengthening variations by 
actual measurement may not be great, but it 
is quite enough to cause an -undue frictional 
resistance on the pistons and crossheads. 

In our design, the surface condenser will 
be entirely independent as to its structural 
arrangements. The shell will be similar in 
form to those now used, but it will be made 
of brass, tinned, instead of iron, the former 
material being far superior for salt water 
service. The shell of the surface condenser 
will have lugs or brackets on its lower side, 
that will rest on the extended portions of the 
engine keelsons, while on the top side of the 
shell there will be flanges cast with adjusting 
slots, to receive bolts that will screw into the 
engine uprights. The condenser shell will 
be in four pieces, divided and flanged to- 
gether in both vertical and horizontal direc- 
tions, thus presenting a simple form of cast- 
ing. The body of the condenser shell will 
be 4 inch thick, and ribbed on the outside in 
squares of 16 inches, these ribs being 7, inch 
thick, and 3} inches deep. The tube and out- 
side heads will be held in position by swing- 
ing bolts, made of Muntz metal, fitted with 
nuts of the same material. The upper and 
lower sides of the shell will be semi-circular 
in form, and the ribs will be reduced in depth 
to 14 inch at the crown of the curves. 

The condenser tubes will be seamless, each 
2 inch diameter, and 9 feet 4 inches long, the 
metal containing at least 68 per cent. of 
copper. The tubes will be pitched 1,5; inch 
from center to center, thus giving us 128 
tubes to the square foot. Each tube should 
condense from 20 to 24 lbs. steam per hour, 
and, as we shall pass through about 42,000 to 
46,000 Ibs. of steam per hour, we will find 
that, with a terminal pressure of 8 lbs. per 
square inch, 1.70 square feet of cooling sur- 
face will be ample, say 5,600 square feet 
total, and this will call for 3,500 tubes. This 
number of tubes will require about 27 square 
feet of cross-section, and, to allow space be- 
tween the tubes and the shell for the exhaust 
‘steam, we must make the shell 3 feet 9 inches 
wide, and 8 feet 6 inches high in the clear. 

If the terminal pressure is never to be 
above 8 lbs., 4,800 square feet of cooling sur- 
face would be enough; but in heavy weather 
and fast running the terminal is, liable to 
range from 8 to 14 Ibs., therefore we must 
have a margin of condensing surface. 

As for the packing of tubes, I believe in 
the screwed stuffing-box, fitted with the best 
fibrous packing. For packing, the com- 
pressed asbestos thimbles have given general 
satisfaction, although paper, wood and rub- 
ber are extensively used. 

On the top of the condenser shell, and im- 
mediately in connection with the main and 
other exhaust pipes going to the condenser, 
will be a suitable grease extractor, that will 
remove the cylinder oils, and.thus prevent 
their passage to the condenser and boilers. 
As we increase the number of cylinders and 
valve chests, we necessarily increase to a cer- 
tain extent the quantity of cylinder oil; there- 
fore the collection of ‘‘ oil patches” in the 
condenser, and on the inside surfaces of the 
boilers, will be correspondingly increased, if 
we do not use some special device to remove 
or prevent them. 

A thorough consideration of the points 
enumerated above will satisfy those inter- 
ested, that a brass condenser shell, tin-coated, 
will be the most economical in every way, 
although the expense at first may be con- 
siderably more than the cast-iron shell. The 
brass shell gives increased strength and ab- 
solute safety from breakage, and this item 
alone is of enough importance to insure its 
general adoption for sea-going steamers. 


+ 


The largest railway station in the world 
is the one at Frankfort-on-the-Main. It 
covers a superficies of 335,916 square feet. 
Hitherto, the largest stations have been the 
Saint Pancras at’ London (166,625 square 
feet) and the Silesia station at Berlin (130,- 
000 square feet). That of Frankfort is 
double the size of the first named.—La Se- 
maine des Constructeurs. 


The Equalization of Lead and Cut-off 
in Slide Valve Engines. 





By Freperic A. HALsey. 





FIRST PAPER. 





The purpose of this and the following 
papers is threefold. First, to describe the ex- 
isting valve motion of the Straight Line en- 
gine; second, to describe a new method of 
laying out the same mechanism, so as to pro- 
duce different results ; and third, to describe 
still another method of laying out the same 
mechanism, so as to obtain at once the results 





der, but larger at both ends for three-quarters 
cut-off than for one-quarter. So, also, an 
engine might have constant lead without 
equal lead; that is, the lead might not change 
for different grades of expansion, but at the 
same time be always larger for one end of the 
cylinder than for the other. 

The above distinctions are radical and im- 
portant, and it isnecessary that they be clearly 
seen in order to understand what follows. 

The standard books on the slide valve, when 
treating of engines with fixed cut-off, explain 
a method of equalizing the cut-off at the ex- 
pense of equality of lead; but as equality of 
lead is of more importance than equality of 









































“Cc 











of both the first and the second constructions. 
The lead of a valve may vary in two ways, 
and to prevent ambiguity it is necessary to 
define and follow an exact use of terms. The 
reader is asked to note carefully the follow- 
ing explanations of the terms equal lead and 
constant lead. They will be used, strictly as 
defined, throughout these papers, and it is 
necessary that they be clearly understood. 
Equal lead implies that tle lead is alike at 
the two ends of the cylinder. Constant lead 


implies that the lead does not change for dif- |’ 


ferent grades of expansion. An engine might 
have equal Jead for one grade of expansion, 
and unequal lead for another grade, or the 
lead might be equal at each grade without 
being constant ; that is, the lead might be 





always alike at the two ends of the cylin- 








cut-off, the method is seldom adopted, and it 
has come to be generally accepted, that the 
lead or the cut-off must be unequal. It has 
also been generally accepted that, in engines 
with shifting eccentric (single valve auto- 
matics) the lead cannot be constant, but must 
change as the grade of expansion changes, 
and can only be equal at some one selected 
grade of expansion. 

It will be shown, in what follows, that 
neither of these assumptions is correct. 

The manner in which the angular vibration 
of the connecting rod produces inequality in 
the cut-off, whether the eccentric be fixed 
or not, is well understood, and need not be 
rehearsed here; but the action which prevents 
the lead from being constant in engines with 
shifting eccentric is not so well understood, 








and will bear explanation. In all of the dia- 
grams, the cylinder is supposed to be on the 
left of the shaft, and the engine is supposed 
to run ‘‘over.” The throw of the eccentric 
is made disproportionately large, and the 
eccentric rods disproportionately short, to add 
to the clearness of the constructions without 
unnecessarily large diagrams. This gives the 
appearance of a distorted valve movement; 
but with working proportions these appar- 
ent distortions are no greater than with the 
usual construction, and are not objectionable. 
This feature of the diagrams also shows a 
greater irregularity in the lead in the usual 
form of construction, as well as in the form to 
be described, than actually obtains with 
working proportions. This, however, for the 
present purpose, is rather an advantage than 
otherwise. 

In Fig. 1 let A, B represent the crank-pin 
of a shifting eccentric engine when on the 
dead centers, a, b being the corresponding po- 
sitions of the eccentric center at its greatest 
throw, i, ¢ at its mean throw, and ¢, f at its 
smallest throw. The positions of the eccen- 
tric rod for mean throw of the ercentric 
are shown atc h, d 7, and the valve in 
both positions is open by the amount of its 
lead, as shown by the upper valve sketch for 
c, and the lower one for d. Let the path of 
the eccentric center, when shifted across the 
shaft to change the expansion, be a straight 
line occupying the position a e for crank po- 
sition A, and d f for crank position B. Im- 
agine the crank on the center A, and shift the 
eccentric toward ¢. Obviously point ¢ will 
be moved to the left, and the lead will be dis- 
turbed. For crank position B, the same is 
true, and what is still worse, while the move- 
ment for crank position A decreases the lead, 
that for B increases it. If, with crank at A, 
the eccentric be shifted toward a, and with 
crank at B toward J, the lead at the two 
points will be disturbed in the opposite direc- 
tions; z. e, for position A the lead will be in- 
creased, and for B decreased. The broad 
fact is evident, that an engine laid out as 
shown in Fig. 1 could not have a constant 
lead, and it could only have an equal lead for 
some one (selected) grade of expansion. - In- 
stead of shifting the eccentric, as shown in 
Fig. 1, suppose a large disk keyed to the 
shaft, and arrange the eccentric to swing 
about a pin fixed to the disk, the center of 
the pin for crank position A coinciding with 
¢c, Fig. 2, thus changing the straight line a e 
of Fig. 1 to the arc of acircle. Now, shift 
the eccentric from / toward ¢ or a, and ¢ will 
not be disturbed. When, however, the crank 
is at B, the pin c will be at g, and if the ec- 
centric be shifted from ¢ toward f or 6, point 
d@ will obviously be disturbed more than in 
the corresponding movement of Fig. 1, and 
it may be said in general, that, with the ec- 
centric rod arranged in the common way, as 
shown in Figs. 1 and 2, any change in the 
path of the eccentric across the shaft, to cor- 
rect the inconstant lead at one dead center, 
will only make matters worse at the other, 
and by no possible modification can the lead 
be made equal for more than one grade of ex- 
pansion, 


The subject of correcting these inequalities 


will now be taken up, under the following 
heads : 

I. Obtaining a practically constant and 
equal lead at all grades of expansion. 

II. Obtaining an exactly equal cut-off in 
engines with fixed eccentric, without disturb- 
ing the equality of the lead. 

III. Obtaining a practically constant and 
equal lead, and a practically equal cut-off, 
in shifting eccentric engines, by a method 
which at once fulfills the conditions of I 
and II. 

Method I is the work of Professor Sweet. 
Method II was devised by the writer, but 
since this paper was commenced, it appears 
that Professor Sweet also invented it some 
years ago. Method III the writer believesto 
be his own, and new. It should, however, 
be explained here, that the Straight Line en- 
gine is not now built in strict accordance 
with Method I, a later improvement being 
the introduction of an equal, but inconstant 
lead; that is, the lead is always. alike at the 
two dead centers, but it is less for short cut- 
offs than for long, and in the earliest cuts is 
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negative. This result of inconstant with equal 
lead is just as impossible of attainment with 
the methods of Figs. 1 and 2, as is constant 
with equal lead, and its object and method of 
attainment will be explained in the proper 
place. 

All of the constructions require the use of 
a rock shaft in the valve motion, and as there 
are two types of rock shaft, so there are two 
cases for consideration. In the first type of 
rocker, the eccentric and valve rods engage it 
on the same side of the fulcrum (as exempli- 
fied in the rocker for the main valve of the 
Buckeye engine). In the second type, the 
two rods engage it on opposite sides (as ex- 
emplified in the rocker used in all American 
locomotives). In the Straight Line engine as 
actually built, the second type of rocker is 
always used, for reasons which will be ex- 
plained, but both types will be considered 
here. 

I. Obtaining a practically constant and 
equal lead at all grades of expansion. 

In Fig. 3, the parts are lettered as in the 
previous figures. From h and?,hcandid 
are drawn parallel to the center line, and 
each is made equal to the length of the ec- 
centric rod. The rocker fulcrum is then so 
located at 0, that the pin for the eccentric rod 
shall describe an arc passing through ¢ and d. 
The pin for the valve rod is located as usual, 
m belongiug with c, and n with d, The ec- 
centric is shifted by being swung from a pin, 
whose location for crank position A coincides 
withe. Asexplained in connection with Fig. 
2, the disturbance of the lead for crank posi- 
tion A is thus eliminated. When the crank is 
at B,cisatginline withid. In this position 
of the parts, shifting the eccentric on the line 
6 f will disturb the lead a trifle, though much 
less than in the primitive constructions of 
Fig. 1 or 2. Wehave here, then, a construc 
tion, which eliminates the disturbance for 
crank position A, and practically eliminates it 
for B. It is thus radically unlike the con- 
struction of Fig. 2, which improved matters 
at A, but only to make them suill worse at B. 
Comparing Figs. 2 and 3, the essential differ- 
ence in the two plans is apparent. In Fig. 8 
ch and di are parallel and hence both c and 
g are in line with the eccentric rod position to 
which each belongs, whereas in Fig. 2¢ h 
and d iare not parallel, and hence, while c 
is in line, g is not, and cannot be made so. 
The construction so far explained, would, 
however, lead to inconvenient dimensions of 
some of the parts. The center of motion for 
shifting the eccentric is therefore iu practice 
moved inward from c to some convenient 
point k, on the line ¢ A, the eccentric rod pin 
still remaining atc. The position of & for 
crank at B, is of course 7. This change in- 
troduces a trifling error for crank position 
A, and by an equal amount increases the ex- 
isting error for B, but the final irregularity is 
infinitesimal as compared with Fig. 1 or 2, 
and the mechanism accomplishes its object— 
‘* obtaining a practically constant and equal 
lead at all grades of expansion.” 

The second type of rocker introduces no 
material change in the lay out. For an en- 
gine with the steam chest on top of the cylin- 
der, it is illustrated in Fig. 4, the parts being 
lettered to correspond with Fig. 3. This type 
of rocker reverses the motion of the eccentric, 
and hence positions a, 6 change places as 
shown. 

As the Straight Line engine is actually 
built, however, the steam chest is on the side 
of the cylinder, and hence the second type of 
rocker takes the unusual form of Fig. 5. 
There is, however, no change in the essential 
principle of the construction, which is, that 
the two positions of the eccentric rods which 
belong with crank positions A, B shall be 
parallel to one another. The object of using 
this form of rocker is as follows : This valve 
motion, like the usual form, when set for 
equal lead, gives a larger port opening for 
one end of the cylinder than for the other. 

It is well known that the speed of the pis- 
ton is faster in the end of the cylinder far- 
thest from the crank-shaft. Now the second 


type of the rocker gives the lurge port open- 
ing to that end of the cylinder in which the 
piston travels the faster, while the first form 
gives the reverse relation. 
in the construction. 


Hence the choice 





Seventeen-Inch Drill Press. 





The illustration shows a drill press made | 
by William W. Brisben & Co., Cleveland, 
Ohio. The design is sufficiently well shown | 
by the engraving, it being necessary to say | 
only that the column is 4” diameter, table | 
14’, vertical travel 18’, spindle is 1,,' 
diameter of steel, with hole for No. 2 Morse 
taper. There is a lever feed, and a spindle 
travel of 6’. Cone pulleys are for a 2” belt, 
and the tight and loose pulleys on counter 
for 23" belt. Speed of counter, 230 revolu- 
tions. 


| 
| 
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ure 11, as shown. 
| keeper takes up both cards, punches the slip, 


time, fills out with pencil, as shown, and with 
his punch {No. 4) he punches the word 
Planer, as shown, and the figure 7. 

This card then shows that man No. 70 
| commenced a job of planer work on job No. 
(804 at 7a. M. of the given date, under the 
| direction of foreman No. 4. 

At 9.30 foreman No. 6 (superior to No. 4) 
stops the planer and puts the man ontoa 
lathe job wanted in a hurry. With his punch 
he punches 9.30 on the man’s slip, and at the 
same time gives him another slip filled out 
and punched as shown at Fig. 3, except that 
the figure 11 is not yet punched out. At 11 
A. M. the man (70) reports this job finished 
and goes back onto the planer job, when 
foreman No. 6 punches both slips at the fig- 
At quitting time the time 


Fig. 2, with his punch No 1, to show that the 
man was working upon that card at quitting 
time, and marks upon each card the amount 
of time shown by the punch marks; assort- 
ing them afterwards and making the proper 
entries on a time sheet representing the en- 
tire job, after which he files them away. 

Regarding the plan Mr. Stillman says: 
‘* By this record, easily and quickly made, 
we have a record which cannot be changed, 
and prevents having a customer say that 
time must have been taken up’wrong by 
time keeper, or given wrong by man, for 

1st. The foreman certifies that the man 
was at work under his (No. 4) instruction (un- 
less at 7 A. M., when, if previously at work on 
same job, any foreman punches beginning 
hour). 

2d. He was takén off by No. 6 under special 


-- | instruction, and job was accepted by No. 6 





SEVENTEEN- “Incu ins. PREss. 


Shop Time Keeping. 





At the shops of Watson & Stillman, New 
York City, they have recently devised and 
put in practice a system of time keeping 
which has many advantages over any other 
system with which we are acquainted. 

Each job done in the shop has a designat- | 
ing number by which it is known. Each man | 
employed also has a number assigned to him, | | 
by which he is known and designated upon 
the books and the time cards. Then the} 
time keeper and each foreman having au- 





-| at 11 o’clock as finished. 


3d. The man’s time is beyond mistake, or, 
if he thinks too much time has been spent on 
asmall job, ‘‘under reporting,” and giving 
balance on some larger job on which he is 
working, is prevented. 

4th. Bookkeeping is reduced toa minimum. 

5th. At any time we can tell in a few 
minutes who did the work, and under whose 
instruction. 

6th. The slips may be re-sorted from job 
into parts of job, and time spent on a part 
known to a certainty. In fact, a complete 
certified record of time is always at hand if 
| question arises regarding time. 

The record made on this, of changing from 


'a planer to lathe, is not one usual in our 


en. but is here assumed to show its flexi- 
' bility and accuracy. On the extra time end 
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Suop Time KEeeEpIna. 


thority to give out or to accept finished | 


work from the workmen, has a number, and | 
carries a punch (similar to those used by con- | 
ductors), which punches his number. Fig. 1} 
shows a blank time slip, which is dated for | 


the day on which it is to be used, by stamp- | 
ing in the blank space left for that purpose | 
which 
|The drawings or tracings for a single 
machine, though they may be ina drawer 
with the drawings of other similar ma- 


below the word ‘‘ Laborer,” as shown in Figs. 
2 and 38. 
Supposing foreman No. 4 gives to work- 
man No. 70 planer work to do on job No. 
304 at 7 o’clock on the morning of Jan. 18, 
1889. Foreman No. 4 gives to workman No. 
70 a slip stamped with the proper date, as 


shown at Fig. 2, the blank spaces along the | 
right-hand edge of which he, at the same! 





the foreman certifies to time of stopping 
_ work, leaving to the office time keeper to ad- 
| just rates of increase.’ 

A system of filing drawings in use in these 
_shopsis also worthy of notice. They are kept 
in cabinets having shallow drawers, upon the 
outside of which the class of machines to 
the drawings relate is indicated. 


chines, are kept separate from them by 
simply folding about them a large sheet of 
manila paper, which covers all the drawings 
for a given machine, in the same manner as 
the cover of a book, except that it is not 











fastened to them in any way. The sheets of 
manila paper, when folded, are just large 
enough to fill the drawers, and yet go in and 
can be taken out easily. On the upper right- 
hand corner of these covers, and next the 
front of the drawers, is written the number 
or symbol of the machine, and also its name 
in full. The drawings of any given class of 
machines being in contiguous drawers, and 
the cover of those which are of a given ma- 
chine being plainly marked, it is the work of 
but a moment to find the drawings for a given 
machine, and when found they can be taken 
from the drawer and replaced with the 
greatest ease, since by simply drawing out 
the designated manila paper cover, and open- 
ing it, all the drawings relating to the given 
machine are at hand. The <7stem is elastic, 
the number of drawers devoted to any one 
class of drawings being easily extended or 
diminished at any time, the number of draw- 
ings in a single drawer devoted to one or 
more machines being also variable either 
way, without the least disarrangement or in- 
terference with the system. Finally, it is ap- 
plicable to any system of symbols for ma- 
chines and drawings, or to any construction 
or style of drawers. It also saves much 
wear and tear of drawings, since in taking 
them: from the drawers, or looking them 
over, only the manila covers are handled or 
shoved over each other—never the drawings 
themselves. 
———_ oe __—_ 


A Case of Sharp Practice. 





First in order we give the subjoined letter : 
AMERICAN MACHINIST, 96 Fulton street, 
New York, N. Y. 


GENTLEMEN: As perhaps you have noticed, 
there seems recently in England to have been 
a marked increase in the extent to which 
American tools are reproduced, and we have 
been considerably annoyed by reproductions 
of our machines, and copies of our cuts and il- 
lustrations. Perhaps the most complete case of 
this kind is the catalogue of John Holroyd 
& Co., ‘‘ Limited,” which we hand you en- 
closed herewith. This catalogue, as you will 
note, is largely made up of reprints from our 
catalogue, those of the Pratt & Whitney Co., 
and the Morse Twist Drilland Machine Co. It 
has seemed to us that the mechanical papers 
on both sides of the water should condemn 
such practices, and we united with the Pratt 
& Whitney Co., and the Morse Twist Drill 
and Machine Co., in writing a letter for pub- 
lication in England, and sent it to our agents, 
Messrs. Buck & Hickman, of London, who 
tell us that they have tried in all quarters to 
get this letter, or some modification of it insert- 
ed, but without success. Yours truly, 

Brown & SHarPeE Mre. Co. 


It appears to us to be best to give the letter 
referred to above, substantially as it was re- 
fused publication in England. Doing so will 
give our readers better opportunity to judge 
of the merits of the case than any mere ref- 
erence to it can do. 


THE SUBSTANCE OF THE COMMUNICATION 
OFFERED ENGLISH JOURNALS. 


DEAR Sir: 

Our attention has been called toa catalogue 
issued January 1, 1888, by John Holroyd & 
Co., Lim., machinists, engineers and tool 
makers, Hulme, Manchester, and on exami- 
nation we find it is largely devoted to illus- 
trating and describing copies of machines 
and tools, which were designed, and are now 
being made in the United States. 

Quite a number—46 out of the 126 pages—are 
practically reprints from the 1887 catalogues 
of the undersigned. Pages 6, 7, 17, 19, 20, 
61, 62, 63, 64, 65, 66, 67, 68, 69, 70. 71 and 
101, are, in many respects, identical with 
pages in the catalogue of the Brown & 
Sharpe Mfg. Co., Providence, R. I., and 
represent copies of the ‘‘ No. 1 Universal 
Milling Machine,” screw slotting machine, 
screw — device, patent milling cutters 
of irregular form, milling cutters, side mill- 
ing cutters, patent cutters for grooving taps 
and reamers, patent cutters for making twist 
drills, emery wheel arbors, metal slitting 
saws, screw slotting cutters, screw slotting 
cutter arbors, angular cutters, cutters for 
spiral mills, cutters for the teeth of gear 
wheels (which can be sharpened by grinding 
without changing their form), involute and 
epicycloidal, and vises for use upon milling 
and planing machines. 

Pages 10, 11, 12, 14, 15, 16, 18, 38, 40, 41, 
51, 52, 54, 55 and 57, are in many respects 
reproductions of the catalogue of the Pratt 
& Whitney Co., Hartford, Conn., and repre- 
sent copies of Lincoln pattern milling ma- 
chine, ‘‘ No. 1 Hand Milling Machine,” ‘‘ No. 
2 Hand Milling Machine,” ‘‘No. 1 Wire Feed 
Screw Machine,” ‘‘ No. 4 Screw Machine,” 
screw cutting engine lathe, grinding lathe, 
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Slate patent taper attachment for engine 
lathes, hand screw press, horizontal tapping 
machine, vertical tapping machine, hand 
wheel rim turning machine, marking machine 
and cutter grinder. 

Pages 56, 80, 81, 82, 83, 84, 85, 86, 87, 88, 
90, 91, 92 and 93, are taken with more or less 
completeness from the catalogue of the Morse 
Twist Drill and Machine Co., of New Bed- 
ford, Mass., and represent copies of the twist 
drill grinding machine, straight lip twist 
drill with grinding line, straight shank drills, 
drills to Stubbs’ steel wire gauge, straight 
fluted drills, straight shank machine bits for 
wood, drill gauge from ;, inch to 4 inch, 
twist drill and steel wire gauge, Beach patent 
drill chuck, Stetson’s patent improved Beach 
drill chuck, socket with rough shank and 
plug, socket with finished shank and shell 
sockets. 

Several pages appear to be illustrations of 
the sensitive drill made by Dwight Slate Ma- 
chine Co., Hartford, Conn. 

In-most of the pages above referred to, the 
cuts are identical with those in our catalogues, 
and the descriptions in many cases are copied 
almost verbatim. Our names, however, and 
patent dates are conspicuously absent. Speak- 
ing for our own tools, the conduct of John 
Holroyd & Co., Lim., has beenentirely with- 
out leave or license. We never authorized 
them to use our designs, nor have we ever 
been offered any remuneration for their use. 
We have never heard of any credit having 
been given us for them, either publicly or 
privately. On the contrary, in their catalogue 
John Holroyd & Co. state that they ‘‘have 
specially designed these tools” (which are 
American throughout, and which we invented 
for use on an American market,) ‘‘to combine 
the best features of English and American 
labor-saving appliances.” 

Such a wholesale performance as this, we 
think, would not be tolerated in the United 
States. The practice of unauthorized copying 
is not here countenanced by first-class estab- 
lishments. It at once causes loss of standing 
among manufacturers, neither is it favored by 
purchasers. To reproduce without permis- 
sion, even though there be acknowledgment 
of copying, is not considered creditable. To 
copy and even tacitly to claim originality is 
considered contemptible. 

At present this does not seem to be the 
case in Evgland. Public opinion with you 
on this point seems inert. We have confi- 
dence, however, that, as the facts become 
known, public opinion will find emphatic ex- 
pression. Plagiarism, literary or mechanical, 
‘when discovered is seldom uncondemned. 
Honor comes to the author, not to the appro- 
priator. 

Originators have and are entitled to many 
advantages. Purchasers prefer to deal direct- 
ly with them rather than with plagiarists or 
unauthorized copyists. More contidence is 
bestowed upon them. They do business on 
their own brains. The articles they offer for 
sale are more fully perfected and usually bet- 
ter made, for imitators of necessity are be- 
hind the times in designs and experience. 
The person that has invented a machine, 
worked it through all experimental stages, 
perfected it and stood by it for many years, 
is the person to go to for that machine. He 
can best tell how it should be used and what 
can be done with it. He has followed the 
market closely and knows best what purchas- 
ers desire. 

We would not be understood as saying that 
the reproduction of first-class tools is of ne- 
cessity discreditable, for undoubtedly it is of 
great advantage to all concerned, when it is 
the result of satisfactory arrangements be- 
tween the parties reproducing and the invent- 
or or owner. Those reproducing on such 
terms are substantially in the same position 
as the originators. They have received as far 
as possible the benefit of the advice and ex- 
perience of the originators. 


———_»qpo———_—_——_ 


Relating to the Piece-Work Question. 





In connection with the discussion of the 
subject of piece-work, which has been going 
on in our columns for some time, the extracts 
given below, taken from the published writ- 
ings and correspondence of William Denney, 
who, during his life, was a prominent and 
successful shipbuilder in Scotland, univer- 
sally respected for his uprightness of charac- 
ter, as well as engineering and business abil- 
ity, will, no doubt, prove interesting. The 
extracts given are selected by Hngineering 
from a history of his life, by Prof. A. B. 
Bruce. In one of his works, treating upon 
economic questions connected with manu- 
facturing industries, he says: 

It is a grievous and mean thing to see men, 
otherwise good and upright, slinking back to 
work at benches they have been neglecting 
for perhaps a good part of an hour, with a 
shame that is but ill concealed, in searching 
for tools that are cold from the want of their 
hands. This is a sight I could show a 
stranger almost any day in our own yard, and 
it is the curse and degradation of time wages 





which alone make it possible. You need not 
judge these men harshly, for I think days’ 
wages so direct a temptation to carelessness 
and dishonesty that some excuse may be made 
for them. 


Piece-work was introduced in his works, 
and carried out to the fullest possible extent, 
and he writes of the result as follows : 


We have found, in testing such piece-work, 
that the best method is to compare the earn- 
ings made by these piece-workers in a given 
period with the time wages which they 
would have received for the same period ; 
and it is the duty of one of our partners to 
control this section of the work, and he does 
it almost invariably to the advantage of the 
men. Our idea is that the men should be 
able to average from 25 to 50 per cent. more 
wages on such piece-work, within a given 
time, than their time wages would amount 
to. There are occasional and exceptional 
cases where the results are less or more fa- 
vorable. Where they are less favorable we 
consider them to be not only a loss to the 
men, but disadvantageous to ourselves ; and 
our reason for thisis very clear, as, unless the 
men feel that their exertions produce really 
better wages, and that increased exertions 
and better arrangements of work will pro- 
duce still further increases of wages, there 
is an end to all stimulus to activity or im- 
provement. : . : : 

The method of piece-work is one which 
cannot either be approved or condemned ab- 
solutely, but is dependent upon the spirit and 
the way in which it is carried out for the ver- 
dict which should be passed upon it. It is 
imperative in such kinds of piece-work as by 





their nature cannot be reduced to regular 


Fie. 1. STANDARD 


rates, that either the employer should take the 
responsibility of safeguarding his workmen’s 
interests, or that the workmen themselves 
should, by such a method asI have suggested, 
obtain an cffective control over them. 


The method described was : 

When the heads of a business are absentees 
or indifferent, the most effective way in which 
the workmen can control such piece-work 
would be by taking care that the standard of 
time wages was always kept perfectly clear 
and effective, and that regular comparisons 
between this standard and their earnings per 
hour on piece-work were made. Such com- 
parisons would: immediately enable them to 
arrive at a correct conclusion as to whether 
the prices paid them were sufficiently profit- 
able. 


Mr. Denney believed in taking pains to se- 
cure brain-work to accompany and direct that 
done by hand, and in a letter to a friend 
spoke of his plans thus : 


(a) Rules as to the admission by examina- 
tion of apprentices and others into the ship- 
yard offices; (+) the same for our engine 








works ; (c) rules for the awards committee, | 
to guide them in rewarding the workmen for | 
inventions or improvements. A _ similar | 
scheme of awards has been begun in our en- | 
gine works. Our attempts to stimulate the | 
intelligence of our employes have developed | 
in two forms, corresponding to the main di- | 
visions of those employes. First, by exami- | 
nations, we have tried to secure a supply of | 
apprentices and others for our offices, elected 
for ability and steadiness, and with some 
knowledge suitable for the careers before 
them. Second, we attempt by rewards to | 
stimulate the minds of our workmen directly 
to invention, and to a continual criticism of | 


the methods of work, tools, and machines 
employed by them. 


In another letter he says : 


Believe me, the common people are sound 
at heart. If they were only led by men in- 
spired by the sense of duty, and honor, and 
sympathy, they would little by little free 
themselves from their faults and sins. But 
nine-tenths of our employers, and their wives 
even more than themselves, are devoted, heart 
and soul, to the merest wealth-getting and 
tuft-hunting, when dominant ip any charac- 
ter two of the most disruptive and revolu- 
tionary causes of the day. 


——— sy 


Where the Boy Comes in. 





In our reference, in this issue, to what we 
entitle sharp practice on the part of an En- 
glish firm, we omitted to show—and we take 
the statements from the respective catalogues 
—where the American boy comes in. That 
is, we did. not show the difference, in a pro- 
ductive point of view, between the-American 
and the English boy. We refer just now to 
the screw slotting device as brought out by 
Brown & Sharpe, and copied by the English 
firm that figures in the matter. 

We are not able to detect any difference 
between the original Brown & Sharpe en- 
graving representing this machine and the 
copy of the English firm. Furthermore, the 
appended descriptions are identical. But 
when it comes to production, the Yankee 


Ay! 
c— M4 


Om Cups. Fie. 2. 

boy flourishes. For example, Brown & 
Sharpe say that a boy can slot from ten to 
fifteen thousand screws per day. Now, from 
some knowledge in the matter, we know they 
have understated, rather than overstated this. 
It is, to say the least, a very modest state- 
ment of what can be more than verified. 

But when we come to the statement of the 
English firm, that with the self-same (copied) 
device ‘‘ A boy can slot from four to six 
thousand screws per day,” we are impressed 
with the fact that the Yankee boy is way 
ahead of his English contemporary. It is a tri- 
umph for the American boy. That is where 
the boy comes in. 

ae ene 


Standard Oil Cups. 





Fig. 1 of the accompanying illustrations 
shows an oil cup intended for use in posi- 
tions where it remains stationary, as for line 
shaft bearings or for crank-pin bearings 
which are oiled by a wiper used in connection 
with the cup. In this style of cup the cover 
rests loosely upon the glass, and can at any 
time be simply lifted up for filling. 

The cup shown in Fig. 2 is for use in po- 
sitions where the cup itself has a movion, and 


| on this account the cover is provided with a 
| leather washer and is held firmly in place by 


the knurled nut or collar, shownabove. The 
opening in the stem below is also covered 
with glass, to prevent the oil being thrown 





out. In other respects the cups are alike, 
and the description of the feeding device ap- 
plies to both. The oil enters the central stem 
through two holes, one of which is shown 
near the bottom of the cups. The rapidity 
of the flow from this stem is regulated by the 
position of the pin A, which is threaded near 
the top, and turned by the knurled collar, 
shown above the springs B. There are two 
of these springs riveted to the knurled collar 
and pressing upon the flange of the notched 
collar ©. This flange has a slot in its 
upper face, with which the end of one of the 
springs engages, so that, if the collar C’ be 
lifted up sufficiently to disengage the notch, 
it can be turned round to any desired posi- 
tion, carrying the springs and the pin A with 
it. Upon releasing the collar C, the springs 
force it downwards again, engaging the teeth 
and locking the device in the desired posi- 
tion. The flow of oil can be entirely shut off 
at any time by lifting the spring B out of the 
slot in the collar C, and screwing A down to 
a seat, without disturbing C. This enables 
the exact conditions and feed to be restored at 
any time, and when the rate is to be changed 
it can be done by moving one or more 
notches, thus giving a very fine adjustment, 
which will infallibly be retained until pur- 
posely altered. 

With these cups there is furnished also a 
very neat and complete system of devices for 
oiling moving journals to which the cups 
cannot be directly applied, and which are 
therefore oiled by a wiper which takes the 
oil from the bottom of the cup, as it passes. 

The manufacturers are A. J. Wilkinson & 
Co., Boston, Mass. 
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LETTERS FROM PRACTICAL MEN. 





That Stick in the Barrel. 


Editor American Machinist : 


I always read the answers to questions in 
the AMERICAN MacuinistT the first thing on 
receipt of the paper. In the issue of Febru- 
ary 7, 1889, I found one that I thought I had 
a theory for ; I refer to Question No. 52, of 
Mr. Lee Whitaker. 

Last winter was very cold here on the 
coast, and, as I had been told the same yarn 
about the stick in the tank, I thought I would 
try it (but not on one of the tanks of which 
we have three that are exposed). I let a hogs- 
head fill about three-fourths full of rain water, 
and took a pine stick, about‘1}”’ in diameter, 
and stood it up in the center of the cask (which 
stood on end with one head out), and let it 
freeze there. I think this was in December. 
The cask stayed there all winter, and I think 
must have frozen solid, but in the spring, 
after the ice had thawed from the sides, I 
found that the cask was tight, and, so far as I 
could see, unharmed. 

I think the reason for this is that, as the 
water freezes, the air that is in the water is 
expelled, and is forced out of the pores of 
the wood. I thinkif a close-grained piece of 
wood is used the results may not be the same 
as with an open-grained piece. This is only 
my opinion. Gro. E. Davin, Eng. 

U. S. Fish Commission, Woods Holl, Mass. 


‘* Piece- Work.” 
Editor American Machinist : 

The letter of Mr. Godfrey Whitaker, in 
your issue of January 10, brings out more 
fully a point touched upon in my last com- 
munication on the above subject.* He 
instances a case given by ‘‘ Day-Pay,” in 
which a planer hand, doing some work at 
the original price, would earn about $55 
per week, and this he terms ‘‘an amount 
out of all proportion to the market rate of the 
class of work being done.” 

What I desire to point out in this is 
the imphed assumption that the amount a 
man earns is the standard of comparison for 
the market rate. Now,in the case referred 
to, if we assume the original man to have 
been an average workman then the additional 
work done by the second, or piece-work man 
was so inuch above the average, and this was 





* (It will be understood by the reader that Mr. 
Rose had forwarded bis previous article, to which 
he refers, before reading Mr Whitaker s communi- 
cation.] 
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again so much saving in the cost of machine, 
since the machine under piece-work did so 
much more work than under day-work, while 
it is notto be overlooked that, if the same 
ratio extended throughout all the work, the 
whole shop would do so much more work. 
These increased profits belong entirely to the 
employer, of course, and in addition he should 
reap a benefit from the piece-work price, say 
25 per cent. of the day-work price to begin 
with. 

The principal difficulties I have found in 
introducing piece-work are: ist. The men 
have not a due share of confidence in them. 
selves ; they cannot see how they can do 
enough much more work, piece-work, than 
day-work, to make it pay the employer and 
themselves too; and 2d. They fear the cutting 
of prices, as explained in my last communica- 
tion. There are other difficulties, of course, 
especially in the case of repair work. For 
example, jobbing is done at so much per day 
to the customer, and the longer a job takes the 
more the employer gets for it. In all my ex- 
perience, however, I never knew an employer 
to like a job spun out in order to increase his 
pill. There is, indeed, a certain degree of 
honor under temptation that is highly credit- 
able to the machine trade. 

But suppose a piece-worker, being an un- 
usually expert workman, reduces the usual 
and accepted time by an half, and, if the em- 
ployer only charges the actual time spent on 
the job, he is a loser by the extra skill and 
piece-work. I knew a case of this kind in 
which a new connecting rod was the work 
and the piece-worker did it in a surprisingly 
short time. Now several other such rods had 
been done in the same shop, and the employer 
said as follows: ‘‘If we only charge the ac- 
tual time on this rod we shall get into trouble, 
because it is so much less than what we have 
charged others for the same job, and they are 
sure to hear of it, so you had better make up 
the usual time by extra finishing it all over.” 

The man was a day-worker but had laid 
himself out to show what he coulddo. Well, 
che pitched in and got up that rod like silver- 
plate ; it looked like a piece of C. H. Brown’s 
work, or like the Putnam lathe finish at the 
Centennial. 

Along came the customer’s engineer, and 
he says: ‘‘ What am I going to do with that 
rod? Are you going to send me a scarlet plush- 
covered table to lay it down on; I’m afraid 
to touch it. Just wait till the boss sees his 
bill, and there’ll be music around these dig- 
gings,” and there was; for he said he didn’t 
order and would not pay for that kind of fin- 
ish. When told it had cost no more than the 
usual price he was somewhat appeased, but 
still not altogether satisfied. 

The real advantage of piece-work is that it 
picks out the best men, and, under a fair 
system, enables them to get paid for their ex- 
tra skill, which cannot be done under day- 
work. 

Why can’t it be done? Well, because in the 
first place it takes piece-work to bring out 
all there is in a man; inthe second place, if 
the best men were picked out and paid as 
much more than the others as they are worth, 
there would be discontent and trouble, be- 
cause there would be among the average, or 
even among the poorer class of men, some 
who would not believe they were not as good 
as the best men, who honestly did not know 
their own want of skill. Some of the worst 
workmen I ever knew really thought they 
were extrordinarily good men. This is the 
reason that there is so littlerange between the 
ordinary day-pay of the best and worst work- 
men, and itis the best men that are unavoid- 
ably the sufferers under the day-work sys- 
tem. I know a man who once worked for 
me on a 10-inch swing lathe, earning over $30 
a week piece-work, who took it into his head 
that he was a first-class vise hand, a better 
one than he was as a lathe hand, and has been 
working for from $15 to $18 in different 
shops at vise work, whereas, if he had only 
gone into a large locomotive shop or marine 
shop, and stuck to small lathe work, he could 
always earn as much asI paid him. He is 
one of those men who always has bad luck, 
as he says, the fact being, of course, that he 
don’t earn good luck; for in my experience 
nothing has been so clearly, universally and 





decisively proven as that the man who always 
has ‘‘ bad luck ” gets just what he deserves: 
doesn’t make his own luck, as others do; is of 
very little use to himself, and of no use to 
anybody else. I have a case in hand now, 
of a man who is out of work about five-sixths 
of his time, and always appealing to his 
friends or old-time acquaintances for help ; 
he claims to be one of the very smartest men 
in the trade; knows everything, of course; 
but between you and I, Mr. Editor, I begin 
to suspect that (as usual with the man who 
knows it all) his knowledge will never press 
very hard upon him, or weigh him down. 
He, of course, is dead against piece-work, 
because it ruins the trade. 


JosHuA Rose. 
London, England. 


Oil in a Boiler, 
Editor American Machinist : 

Regarding the answer to Question No. 63, 
Feb. 14, 1889, I beg leave to say that the 
same objections will hold good of any com- 
pound I have ever used, and while it may 
hold that some oils will cause foaming, it is 
also true thata properly prepared natural oil, 
intelligently used, will not cause foaming, 
unless used with alkali water. 

The fact is that, very largely, foaming may 
be induced by changing from the use of oil 
to a compound the base of which is some 
form of soda, or vice versa. 

I have used natural oil as a scale solvent, 
have tested it as thoroughly as I could, and 
have had no trouble from foaming that 
could be fairly charged tothe oil. But in 
changing from oil to sal-soda, foaming en- 
sued. 

The quality of the oil would cause settling 
on the lower sheets of a tar-like substance. I 
saw a boiler opened a few weeks ago, where 
the oil used, and the poor judgment added, 
had combined to produce the conditions you 
objected to. Clearly this did not condemn a 
proper use of natural oil. 

There isa very wrong impression afloat 
concerning oil, many persons assuming that 
any kind of oil is suitable. On this point I 
agree with you in condemning oil generally, 
for there are so many hopeless idiots in this 
world who would proceed to use anything 
from axle-grease up. 

A case came to my notice where the engi- 
neer had been told to use oil, and he gathered 
the drip pans from under the line shaft, and 
put in two gallons of such refuse. The 
genial boiler maker said he ‘‘ guessed three 
new sheets would do.” Such cases empha- 
size the caution in recommending oil without 
carefully specifying what kind and how 
much, 

Nevertheless there are a great many boilers 
kept free from scale by the careful use of 
natural oil, and many high ones in the world 
of mechanics have endorsed such use. 

The action of the oil on vaives, joints and 
packings, is beneficial, unless it is a joint 
packed with mud or scale. 

The only objection I have against the use 
of oil applies equally well to every com- 
pound I have ever tried, that it is not the cor- 
rect way tocure the evil of scaling. Yet, 
where compounds must be used to remove 
scale, and if careful tests show that a proper 
oil will do the work, it will be found that it 
is yastly better than an acid or alkali, mixture. 

T. T. PARKER. 
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Invention in the Foundry. 





By W. A. JoNEs. 





There is probably no trade in which true 
inventive genius is called upon oftener than 
that of a moulder ; particularly in a jobbing 
shop, where he is called upon to make all 
manner of changes, and to turn out what his 
customer wants, with the least possible ex- 
pense. A very common error is that it is 
economy to have the moulder make the 
changes in the sand, instead of having it 
done in the pattern shop, when, in reality, 
the pattern maker could make a new pattern 
in about the same it would take the moulder 
to make the changes, and a much better job 
could be turned out. On the other hand, 
there are many jobs where one or two hours’ 














extra time in the foundry will save four or 
five times as much time in the pattern shop. 

Not long ago an order came in for a spur 
gear 20 inches diameter, 13-inch pitch and 6- 
inch face, with arms in the center. Upon 
examination it was found that the only pat- 
tern at hand that could be made to fill the re- 
quirements was one with a 4-inch face, and 
in which the arms were tight and solid. Of 
course it could be drawn the same as a pul. 
ley rim, and the arms tucked under in com- 
ing up ; but this would bring the arms out of 
center, which would not answer. 

The job could be made in several different 
ways, but the question was, how could it be 
made the cheapest ? 

Without going into any of the details of 
how it might be made, I will simply describe 
the manner in which it was made. A pair 
of hubs of the right diameter were found, 
that were flush with the rim on both sides, 
and the gear itself was used as a core-box by 
laying it down on a core-plate with the hubs 
in position on both sides; the lower half was 
rammed up, and parting made exactly the 
same as though bedding it in, in green sand ; 
then, after putting on the parting sand, the 
top half was rammed up and struck off level 
with the top of the pattern. A core-plate 
was placed on top and rubbed down to place, 
after which the gear and the upper half of 
the core were lifted off from the core-plate, 
leaving the lower half of the core on the 
plate. The gear was then carefully turned 
over on the upper plate and drawn off, and 
the halves dried, blacked, and pasted to- 
gether. 

The gear was moulded in an ordinary 
three-part flask, the cheek being the same 
width as the face of the gear. The drag was 
rammed up and leveled off, and a plain 
parting made. The hub was made by using 
a plain, tound plug, the same diameter as the 
hubs used in making the core, and of the 
requisite length. 

The pattern was placed in the center of 
the flask, and the cheek and inside of the 
gear rammed up and drawn to the required 
width, and a straight. parting made over the 
entire flask. The cope was then rammed up, 
leaving an opening about a foot square in the 
center, after which it was lifted off, the sand 
removed from over the arms and the pattern 
drawn. 

The cheek was then lifted off and finished, 
and all the sand from the inside of the pat- 
tern removed except one inch, which was 
struck off level, and the dry sand core placed 
on top of it; and after bedding in the hub 
through the opening left in the core, one 
inch of sand was placed on top of the core 
and the parting made over the hub, and the 
joints of the core and green sand nicely 
dressed, the cheek was put on, and cope re- 
turned, and the opening left in it rammed up 
over the top of the hub, after which it was 
taken off the hub finished, and mould finally 
closed. By this means a good casting was 
obtained, and at no very great expense. 

There may be an easier and more simple 
way to accomplish the same result, but this 
seemed the best way that presented itself. 


La Metallurgie describes a new alloy 
which is useful when metals are required to 
be soldered together at a low temperature. 
Finely divided copper is obtained by adding 
zinc to a solution of sulphate of copper. 
From twenty to thirty parts of this copper, 
according to the hardness required, are mixed 
in a cast-iron or porcelain mortar with con- 
centrated sulphuric acid, to which is added 
seventy parts of mercury. The amalgam 
thus formed is thoroughly washed with 
water, in order to remove the sulphuric acid, 
and after being left untouched for some time 
it becomes suificiently hard to scratch lead. 
In using the alloy for soldering it is warmed 
until it assumes the consistency of wax, in 
which state it can be applied to the joint. 

a SS Ae 

The Cramps appear to be pretty success- 
fully demonstrating the ability of American 
shipyards to produce anything the Govern- 
ment requires in the way of fighting vessels. 
At this writing the gunboat ‘‘ Yorktown” 
appears, under inspection, to be equal to all 





the requirements. An extended sea trip will 
fully test her, and there is little .reason to 
doubt that the result will be entirely satis- 
factory. It is not necessary to go abroad to 
find everything necessary to put the navy of 
the United States in a condition to do honor 
to the country. 
ENS Sa 


State Laws on Boiler Inspection. 





There is an emphatic disinclination, on the 
part of the owners of steam boilers, to per- 
mit the passage of any State law calling for 
the inspection of boilers or the licensing of 
engineers. In New Jersey an attempt has 
been made for eight or nine years to bring 
about the passage of such a law, but it has 
been steadily, and so far successfully op- 
posed, by boiler owners and users. And this 
is as true in other ‘States as it is in New 
Jersey. In the meantime, an account of the 
explosion of one or two boilers furnishes 
a standard item for the daily press. 

Perhaps it would be an effective way to 
bring about a change in public opinion in re- 
gard to boiler explosions, if in every case a 
record were kept of all the circumstances at- 
tending the explosion, and so kept that the 
record could be examined at any time. A 
few years of this would, we are persuaded, 
convince the most skeptical that boiler ex- 
plosions, with the attendant loss of life, were 
not mysterious dispensations of Providence, 
but rather the outcome of carelessness and 
incompetency. No man in a city in this 
country is allowed to store high explosives in 
his cellar, but in most cities he can place a 
boiler that no one knows the condition of, and 
put it in charge of any ignoramus that can 
be hired for seven or eight dollars a week. 

In plenty of other instances the law inter- 
poses between the citizens and the individual, 
but in this instance the necessity of such in- 
terposition is overlooked. The reason for 
this is apparent. There is not one in ten of 
the legislators of the country that has even 
the most elementary ideas of the question. 
A few intelligent engineers and mechanics in 
our State legislatures would be able to show 
the value of laws governing the use of steam 
boilers, both inan economic sense and in re- 
gard to safety. But such men, except in 
very rare instances, have no part in making 
the laws by which we are governed. 

—__.<>e—_—— 


Practical Drawing. 


By J. G. A. MEYER. 





SEVENTY-FIRST PAPER. 





Problem 880: 


543.—Development of Boiler Plates. 

Fig. 447 represents a longitudinal section of 
a small return tubular boiler ; one-half of Fig. 
446 represents the end, and the other half rep- 
resents a cross-section of the same boiler. It is 
suitable fora small yacht, requiring an engine 
with a cylinder about 7’’ diameter and 8” 
stroke, 

Our principal aim in giving the drawing 
of this boiler is to enable us to apply the so- 
lutions of some of the problems previously 
given to the manner of laying out the sheets 
or plates of a boiler; that is to say, to find 
the correct shape of its plates before they are 
bent or flanged. 

Since, then, our aim is simply to furnish a 
good practical example in laying out boiler 
plates, we have, for the sake of simplicity, 
and also to avoid complications, left out 
many of the braces, all the stay bolts, and the 
necessary hand holes. The positions of rivets 
are indicated simply by center lines, and, in- 
deed, these center lines of rivets are all that is 
required on a working drawing; the repre- 
sentation of rivets along the whole length of 
aseam is unnecessary ; in fact, to do so on 
a working drawing is a waste of time. 

In Fig. 447 it will be seen that the rear end 
of the boiler has a peculiar form, that is to 
say, the rear head is bent near the bottom so 
as to form an obtuse angle with the bottom 
of outer shell. This form is seldom if ever 
adopted for boilers of this size; but large 
boilers, set athwartship, often require this 
form, so as to clear the sides of the vessel. 
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Hence, in order to make the problem now 
before us as instructive as possible, we have 
adopted this particular form of boiler. 

It may be remarked here that laying out 
the plates for this boiler will be excellent 
practice for the student ; it will show him the 
usefulness of the foregoing problems, many 
of which may have appeared to be simply geo- 
metrical problems, and not of much practical 
value. Although in many of the foregoing 
problems we have dealt simply with geomet- 
rical solids, yet the principles set forth in 
their solutions are of great practical value, 
and are not only applicable to the solutions 
of practical problems, such as we meet with 
in ordinary boiler work, but are applicable 
to a wide range of practical problems of quite 
a different character. 

Some of our readers may say that there are 


‘many boiler makers who have never seen a 


geometry, who can lay out all the 
work required of them. This is 
true, butit is equally true that if 
these men are called upon to lay 
out work somewhat different to 
what they have been accustomed 
to, they cannot proceed with such 
confidence as those who are 
familiar with geometry, and the 
former will not be so free from 
making mistakes as the latter. 
No matter whether the boiler 
maker is quite unconscious of fol- 
lowing any geometrical principles 
in laying out his work, or what- =, 
ever names he may give to his 
methods, the fact remains that 
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Fig. 448, 


structions given in Problem 75; thus, from 
the outer diameter of the shell subtract the 
thickness of the metal, hence we have 

403 — #, = 403, 
inches for a new diameter, and the radius 
will be 
Sh = 20,'; inches. 

We may now consider that we have to 
find simply the development of a cylindrical 
surface (a geometrical surface, that is, a sur- 
face without thickness). But in Fig. 446 we 
see that the shell is made up of two plates, 
each forminga little more than one-half of 
the shell; therefore at present we have only 
to develop a little more than one-half of a 
cylindrical surface whose diameter is 40, 
inches. Hence, draw (Fig. 448) a horizontal 
line 2 n, and also a vertical line z 7, inter- 
secting each other in the point 2; from this 
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Fig. 449. 








a] 






























































lay off a point d; the distance between the 
point d and ¢e must also be equal to 9} inches, as 
marked in Fig. 447; join c and d by astraight 
line. Now thelinesa@c and ch represent a | 
projection of the lower portion of the outer | 
surface of the back head. 

In Fig. 447 we see that the shell is to extend 
to within ,%, inch of the outer surface of the 
back head, therefore in Fig. 449 draw a line 
Sg parallel to ac ata distance of ;% inch from 
the line a c; we must also draw a line g h par- 
allel to cd, at a distance of , inch from cd 
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Section through 
Centre of dome 


Fig. 446, 


the desired correct result cannot be obtained 
in any other way than by strictly following 
that which geometry teaches us. 

Now, assume that a drawing, such as shown 
in our illustration, has been sent to us, and 
that we are called upon to lay out some of 
the principal plates which enter into the con- 
struction of this boiler. Let us commence 
with the bottom sheet F' of the outer shell. To 
lay out this sheet we shall need two projec- 


tions, such as are shown in Figs. 448, 449 ; 


and since, for practical purposes, these two 
views must be drawn full size, we shall as- 
sume that these are now to be drawn on a 
blackboard, with which all good boiler shops 
are provided. 

In Fig. 447 we see that the outer diameter 
of the shell is to be 404 inches, and its thick- 
ness is #, of an inch. Our first step will be 


-to reduce the problem to such a one in which 


the thickness of metal can be left out of con- 
sideration, and therefore we follow the in- 





Fig. 447, 


PRACTICAL DRAWING. 


point as a center, and with a radius of 20,5 
inches, describe an arc n 7, and let it extend 
to point p above the line 2 7; the distance be- 
tween the points p and m must be equal to 
one-half the lap, namely, 1}% inch, as shown 
in Fig. 446. Here then we have drawn one 
half of an end view of that portion of the 
cylindrical surface which is to be developed. 
Fig. 449.—Prolong the horizontal line 2 n 
towards a, and at any convenient distance 
from the center z draw the vertical line ae 
intersecting the horizontal line  r in the 
point a. Make ae equal to one-half of the 
inner diameter of the shell; that is, equal to 
395 
3 = 
line a ¢ lay off a point c; the distance between 
the points ¢ and ¢ must be equal to 9} inches, 
which is the height from the bottom of the 
inner surface of shell to the line at which the 
back head is to be bent, as givenin Fig. 447; 
also from the point ¢ on the horizontal line ed 


191§ inches. From the point ¢ on the 


and intersecting f g in the point g. Through | 


ingghin the point h. Ifso far the lines 
have been correctly drawn, then the vertical 
distance between the lines d e and r h will be 
gs of aninch. In Fig. 447 we see that the 
centers of rivets are to be placed 1,5 inch 
from the edge of the plate, hence in Fig. 449 
draw the line 7j parallel to fg, and the line 
jk parallel tog h; the distance between the 
lines f g, 7 j, and also that between g / and j k 
must be equal to 1;, inch; the lines? j and 
j & represent the center lines of the rivets. 
Lastly, on the line 2 a lay off a point / ; the 
distance between the points 7 and f must be 
equal to 55,4, inches, which is the length of 
the plate, as given in Fig. 447 ; in our figure, 
the distance between the points / and / is con- 
siderably less; this has been done to save 
space, and will not make any difference in 
the construction, so long as this is distinctly 





understood, Through the point / draw a 


vertical line meeting rf in the point 6m. 
The lines 7 6m, 6m h, hg, and g f, which, for 
the sake of distinction, have been drawn a 
little heavier than the other lines, form the 
| outline of the other view of the surface which 
we have to develop. 

Through the point g draw ahorizontal line 
g 1, intersecting the arc n rin the point 1. 
Divide the arc 17 into any number of equal 
parts, say five, and thus obtain the points of 
division 2, 3, 4and 5; through these points 
draw horizontal lines, intersecting the line 
g hin the points 2g, 3g, etc. ; also intersecting 
the line j Kin the points 2j 3/7, etc., and the 
line 7 6m in the points 2m, 8m, etc. This 
completes our preliminary projections requir- 
ed for laying out the plate. 

Fig. 450.—We shall now assume that the 
outline of this figure is to be drawn directly 
on the plate. Parallel to one of its edges, 
and close to it, draw the straight line / 67, and 
through the center of the plate draw the line 
67 6r perpendicular to 7 67. Now, since 
the arc 7 7 is equal to one-quarter of the cir- 
cumference, make the line 7 6/7 equal to 31,%, 
inches, which is equal to one-quarter of the de- 
veloped circumference nearly. From the point 
61 lay off in succession on the line / 67 five spa- 
ces, each equal to one of the spaces laid off on 
the arc n 7, and thus obtain the points 17, 27, 
3/, etc. Through these points, and also through 
the point 7, draw lines perpendicular to 7 61. 
Make 6/ 67 equal to 6m h; 57 5r equal to 5m 5g ; 
41 4r equal to 4m 4g,and so on in succession; the 
last line, 17 17, will, of course, be equal to 1m 
gorlf. Through the points 67, 57, 47, 37, 
2r and 17, draw acurve ; also through the 
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point 17 draw a line parallel to / 6/, meeting 


the point 7 draw a horizontal line rh, meet- ithe line / a, in the point a,, and thus com- 


pleting the outline of the shaded surface, 
which is the development of the cylindrical 
surface represented by the arcr nin Fig. 
448. Tothis we must now add one-half of 
the horizontal lap. The manner of doing 
this and the manner of locating the river 
holes in Fig. 450 will be explained in out 
next paper. 
a ae 
P. Barnes, manager of the steel depart- 
ment of Jones & Laughlins, Pittsburgh, Pa., 
has arranged a course of Saturday evening 
lectures on enyineering and manufacturing 
topics, given at the Curry University. Every- 
body is welcomed to the lectures, and no 
doubt much good will be accomplished. 
—— a. 
It is said that there will be more than one 
thousand American exhibitors at the Paris 





Exposition, 
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The View from Drafting-room Windows. 





In choosing a location for the drafting- 
room, there is one point to be considered, 
which we think is not as well understood as 
it ought to be, and that is the great relief to 
the muscles and nerves of the eye, afforded 
by the opportunity for frequently focusing it 
for an instant upon distant objects. It 
should be remembered that the eye is provid- 
ed with muscles whose special function it is 
to adjust the eye to the proper focus suited 
to the distance from the object looked upon, 
and that these muscles are provided with 
nerves, whose function it isto control and 
direct them. It is by the action of these 
nerves and muscles that the relative positions 
of the lenses of the eye are changed to suit 
varying distances, or held steadily at a given 
adjustment when required. To hold the eye 
constantly and steadily focused upon near- 
by objects, such as the drawing board, re- 
quires a constant and severe effort of the 
nerves and muscles, and results in real nerv- 
ous and muscular fatigue, the same as is 
caused by the effort to hold the hand or arm 
continuously in one position hour after hour, 
only that, as the eye is more delicately con- 
structed and more sensitive, it is more easily 
injured by such treatment. 

In walking about, or when engaged in most 
of the ordinary occupations of life, especially 
those pursued out of doors, the eye is fre- 
quently and naturally lifted to the horizon 
or to the most distant point of view, thus giv- 
ing these muscles an opportunity for action 
and change of position, the result being that 
they are relieved of the fatigue caused by 
the strain of maintaining a constant and un- 
varying position. 

If it is possible to do so, drawing tables 
should be so situated that the draftsman, as 
he occasionally glances up from his board, 
should find his eyes resting upon objects not 
less than a mile distant, and five miles is still 
better. In the crowded city thisis, of course, 
not always possible, but where shops are 
built in the suburbs it is usually possible, and 
affords another reason for locating them— 
where they are often found—in the second 
story above the office, the rest of the build- 
ings being only one story in height. 

Not long since we were in the drafting- 
room of a large establishment, and in con- 
versation with the chief he congratulated 
himself upon the fact that the windows of 
the room afforded a bird’s-eye view of the 
city two miles distant, and a beautiful stretch 
of landscape intervening. He considered it 
fortunate, not only because the situation was 
more pleasant and the room better lighted 
than if it had been on the ground floor, but 
because he was convinced that ability to 
direct the eye to distant objects, when glanc- 
ing up from the drawing, had a_ positive 
beneficial effect, and did very much to enable 
the eye to stand, without injury or distress- 
ing fatigue, the strain of the work imposed 
upon it. It is not improbable, either, that the 
variety of colors which meet the eye in look- 
ing over a landscape, help to afford relief 
after looking for some time upon black lines 
drawn upon white paper. 

Altogether we think this is a matter which 
is worthy of attention by proprietors in lo- 
cating the drafting-room, and by draftsmen 
in choosing the particular window or direction 
in which their eyes shall be directed when 
not upon the board. 
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Giood Iron or Good Engineers. 





A newspaper item says, ‘‘'Tennessee iron- 
makers plume themselves not a little over the 
fact that no boiler made of their famous 
charcoal blast iron has ever been known to 
explode.” If this is true, it simply indicates 
that their iron has not been used for making 
the boilers of portable engines used for driv- 
ing threshing machines, nor for saw-mill 
boilers. The engineer (?) who wears a suit 
made of bed-ticking, and is the revered hero 
of the youngsters of the farms, can find ways 
of blowing up any boiler, no matter what 
kind of iron it is made of, and his brethren 
of the saw-mills are equally efficient and in- 
genious, 





The papers report the explosion of a saw- 
mill boiler in a small town of West Virginia, 
the other day, by which six persons were 
killed outright, one of them a woman who 
happened to be passing at the time. Such 
catastrophes will continue to occur, we sup- 
pose, until communities are aroused to the 
point of insisting that every steam boiler 
shall be in charge of a man who knows some- 
thing more than barely enough to throw in 
plenty of slabsand cuttings into the fire-door. 
Most saw-mill owners do not care for an eco- 
nomical performance of their engines. Econ- 
omy of fuel is no object to them, because 
there is always more waste lumber and scraps 
about the mill than can be consumed by the 
most wasteful engine, managed in the most 
wasteful manner.. This leads to the employ- 
ment of men to ‘“‘run” the engines, who are 
in no sense engineers, and when the inevitable 
explosion takes place it is only the more dis- 
astrous the better the iron of which the boil 
er is made may be. 
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Pig-iron Storage Certificates. 





The speculative tendency of modern trade 
seems at last, after many years of effort upon 
the part of those interested, to invade the pig- 
iron markets, and it is not unlikely that, 
before long, there will be a regular specula- 
tive trade in pig-iron certificates, which will 
be similar to the Scotch warrants with which 
the various British speculative markets are 
supplied. 

A company is to be organized with a cap- 
ital of $2,000,000, which will receive pig- 
iron for which there is no immediate demand, 
charge the owner for storage, and issue certifi- 
cates representing its value, and which are to 
be bought and sold, and presumably specu- 
lated in after the manner of the stock ex- 
change. Of course it is claimed that this 
will be beneficial to all the parties concerned ; 
to the producer because it will afford him a 
ready market for his surplus, and relieve him 
of the burden of carrying it as he does now, 
and to the consumer because it will result in 
very much steadier prices than now prevail. 

The sublime cheek which enables the promo- 
ters of this scheme to make the assertion that 
such speculation will result in steadier prices is 
something which the ordinary mortal can 
never hope to fully appreciate. There can 
be no speculation in anything without fluctu- 
ation in prices, and the more fluctuation the 
greater the speculative opportunities. Spec- 
ulators understand this perfectly, and it is the 
constant aim of the unscrupulous professional 
speculator, by hook or by crook, to bring 
about violent fluctuations in prices. This 
the speculators in pig-iron storage certificates 
may be depended upon to do tothe inevitable 
prejudice of consumers’ interests, if not to 
those of producers. 

The interests of machinery builders and 
other consumers of pig-iron lie in steady 
prices of this their raw material, and we 
think it will prove to be injurious to them to 
have it become the subject of dishonest specu- 
lation and gambling operations. 
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We Cannot Classify It. 








We publish elsewhere in this issue a com- 
munication from a well-known machinery 
firm in this country, and follow it with the 
substance of a joint communication from 
three firms of universal reputation (including 
the one first named) which we are assured 
was refused publication in England by jour- 
nals that discuss mechanical and engineering 
matters. We publish the letter last referred 
to, because we believe these firms are entitled 
to be heard in the matter. 

We have examined the subject with care, 
and while we are not competent to judge of 
the ethics obtaining in such matters abroad, 
we do not hesitate to say that in this country 
it would not pay to do the kind of work to 
which the communications referred to call at- 
tention. 

The English firm mentioned has, so far as 
we are able to judge, copied with commend- 
able exactness a large number of engravings, 
to all appearance directly from the catalogue 
of the American firms, It has also in many 





instances copied the explanatory text from 
the American catalogues, in some cases re- 
producing certain slight grammatical errors, 
probably in its effort to sacrifice everything 
to the virtue of exactness. On the whole, no 
oné can find fault with the work of copying. 
It is very well done indeed. 

We have admitted our incompetency to 
judge as to what is considered the proper 
thing in England as regards wholesale ap- 
propriation in machinery designs. In this 
country, the line would be drawn consider- 
ably short of making an entire catalogue out 
of the efforts of other manufacturers. Doing 
that would pretty effectually prevent the sale 
of machinery by the firm putting out suchan 
exhibit. 

Here it is very generally—and we believe 
very justly, in the main—considered that a 
man who does not know enough to invent a 
machine, or some part of it, is too ignorant 
of mechanics to successfully copy it. This 
may be an old-fashioned view of the case, 
that does not prevail elsewhere. 

There is always a legal aspect to a case, 
generally a moral aspect, and sometimes an 
aspect that,for the want of another designa- 
tion, may be classed under the general head 
of decency. We shall not attempt to classify 
this one. It may come under some classifi- 
cation outside our knowledge. 
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SWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and adaress. 
[f 80 requested, neither ame, correct initials nor loca- 
tion will be published. 














(82) .C. S., Mount Union, Ohio, writes: 
A. claims that it will require more power to raise 
water 60 feet through a 2-inch pipe than through a 
1-inch pipe. B. claims it will not. Which is right? 
A.—B. is right. 


(83) G. S., Chicago, Ill., asks: What is 
the greatest number of revolutions, and the highest 
piston speed made to advantage with a Corliss en- 
gine? A.—The greatest number of revolutions we 
know of is 160 per minute, with piston speed of 1,120 
feet per minute. 


(84) A. B., Boston, Mass., asks: Please 
give me the method for finding the stress brought 
on the braces of a boiler with a given steam press- 
ure? A.—See answer to Question 314, in our issue 
of July 23, 1887; also answer to Question 505, De- 
cember 10, 1887. 


(85) C. A. M., Rochester, N. Y., asks: Please 
inform me what is required of an applicant to se- 
cure a position in the U. S. Steamboat Inspection 
service ; and also, what salaries are paid in this ser- 
vice? A.—Write to the supervising inspector, George 
H. Starbuck, New York city. 


(86) W. M. P., Taunton, Mass., asks: Is 
the method for laying out link motion given in your 
issue of December 4, 1886, applicable to laying out 
the link motion for a small launch? A.—Yes. Itis 
applicable to all link motions of that class; we 
have used it with good success. 


(87) G. W. L., St. Louis, Mo., asks: How 
can the lap of a common slide valve be determined 
to give any desired cut-off? A.—You will find this 
subject thoroughly explained in the AMERICAN Ma- 
CHINIST, Nov. 21, 1885. Your method of finding the 
required lap will not give correct results. 


(88) C. A. 8., Salem, Mass., writes : Please 
state the kind of cement which will securely fasten 
leather to iron. For instance, I wish to secure 
leather jaws to a cast-iron pattern maker’s vise. A. 
—Wash the iron in hot gelatine, and apply a hot in- 
fusion of gall-nuts to the leather, and unite under 
considerable pressure. 


(89) J. E. B., Williamstown, W. Va., 
writes: Please give us the number of States and 
the names of some of them which require licensed 
engineers for running stationary engines, and where 
is a person to apply for a license? A.—We do not 
keep a record of the local laws of different States, 
and therefore we cannot answer your questions. 


(90) J. P. R., Ottawa, Ont., writes: I 
would like to know the difference between the fire- 
boxes and grates used for burning soft coal and 
those used for burning hard coal. There are no 
boilers suitable for burning hard coal in this part of 
the country. A.—Generally, the grate area for 
burning hard anthracite coal is made about 50 to 60 
per cent. greater than the grate area adapted for 
burning bituminous coal. In many cases, particu- 
larly in locomotives, water grates are used for burn- 
ing anthracite coal; for bituminous coal, a cast- 
iron grate generally answers the purpose, 
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(91) A. T., ———, writes: Please let me 
know how many papers the article on ‘* The Modern 


“Steam Plant and its Management” have been pub- 


lished in, and whether I can obtain the back num- 
bers? A.—Previous to this issue, three of these 
articles have appeared, and will be found in our is- 
sues of Dec. 31, 1888, Jan. 17 and Jan. 31, 1889. Back 
numbers can be obtained through any newsdealer 


or at this office. - 


(92) W. H. S., Boston, Mass., will find the 
simplest directions we can give for gearing a lathe 
in the answer to Question 70, in our issue of Feb. 14. 
The figures to which you refer are decimal fractions, 
which are more simple and more easily understood 
than common fractions. Your best plan for becom- 
ing acquainted with them is to take a common 
school arithmetic and go through the subject. You 
ought to find no difficulty in doing this, if, as we 
suppose, you can perform ordinary arithmetical 
operations. 


(93) J. J. F., Columbus, Ohio, writes: 
What kind of spring spacing dividers would you ad- 
vise a person to buy, a plain pointed one, or one 
with the adjustable points as shown in Figs. 130 and 
131 in the articles on ‘Practical Drawing”? A.— 
We prefer the spacing dividers with adjustable 
points, because if one of the points is injured it can 
be readily repaired, and both set to equal lengths 
more readily than when the points are fixed. There 
are many draftsmen who prefer spacing dividers 
with fixed points. 


(94) J. R. S., New York, asks: Can I 


pour a ladle of melted copper (from 1 to3 pounds) 
into open moulds placed in a tank of water? I have 
read in your paper of the danger of bringing hot 
iron and water into contact, but have been told that 
with melted copper there is no such danger. A.— 
You may pour the copper into the moulds placed in 
water, provided you do not allow any water or 
moisture to come into contact with the hot metal. 
2. What is the best and most economical way of 
melting small quantities of copper? A.—Wedo not 
know of a better way than melting it in a crucible, 
the same as adopted for melting the ordinary alloys. 


(95) J. S., Gibbsboro, N. J., asks: What 
size engine and boiler are necessary to run a four- 
wheeled carriage on a railroad track, wheels 22 
inches diameter, total weight of car 200 pounds? I 
want to carry three passengers, average weight of 
each person is 140 pounds. I want the wheels to 
make about 60 revolutions per minute, or about 12 
miles an hour. A.—You cannot run at the rate of 
12 miles per hour with 22-inch wheels making 60 
revolutions per minute ; under these conditions the 
speed will only be about 6 miles per hour. To ob- 
tain a speed of 12 miles an hour we should gear the 
engine 2to1; and adopt 2 cylinders, each 1 inch 
diameter and 3 inches stroke. Boiler, 2 square feet 
of heating surface. 


(96) W. W., Fort Plain, N. Y., writes: 
Up to the present time I have been burning under 
my boiler mostly shavings, sawdust, and waste 
pieces of lumber, using coal only when other fuel 
runs short. A broom factory has been started in the 
same building ; I am now burning the waste arising 
therefrom. But Ihave been told by one who pro- 
fesses to know, that I will ruin my boiler by burn- 
ing broom corn; the corn is colored or stained 
green; the broom makers say it is called ‘‘ broom 
coloring.” Please inform me if the burning of 
broom corn so colored will injure an iron boiler? 
A.—The burning of the broom corn itself will not 
injure the boiler. As to the use of the colored corn, 
we cannot say whether it will injure your boiler or 
not, unless we know the compositions used in color- 
ing it. © 

(97) W. S. D., Halifax, N.8., asks: Are 
brasses fitted with babbitt metal to within 44 of an 
inch of each edge the proper thing for wrist-pin 
boxes? I maintain that they are not; but I believe 
that babbitt metal is very good for crank-pin boxes. 
In wrist-pin boxes the thrust of the piston knocks 
the babbitt out of shape, and it is almost impossible 
to keep the engine from pounding with such boxes. 
I therefore claim that the boxes for wrist-pins 
should be solid boxes. A.—In our opinion you are 
right in your conclusions. The projected area of 
wrist-pins is generally smaller than that of the 
crank-pin, and therefore the pressure per square 
inch on the wrist-pin is greater than the pressure 
per square inch on the crank-pin. In many cases 
the wrist-pins are comparatively very small, and 
thus causing an excessive pressure per square inch, 
and this is likely to result in injury to the babbitt 
metal if such is used. Crank-pin boxes will gener- 
ally not run cool without babbitt metal. 


(98) H. T., Managua, Nicaragua, asks: 
Will you please tell me how to solder two copper 
tubes for locomotive boiler connections? A.—You 
may scarf or bevel the ends of the pipe to be joined, 
then put them together and heat them sufficiently 
to melt the spelter used for brazing. A better way 
is to enlarge one of the ends for three or four inches, 
by heating it and placing it over an arbor. The 
other end is reduced in size to enter the enlarged 
end, and then, by placing them together and heating 
them sufficiently to make the spelter run into the 
joint, a very substantial job is secured. 2. Can you 
tell me where I can post myself about tempering? 
A.~We do not know of any definite way by which 
you can do this, except by practice. There is con- 
siderable information relating to the subject 
scattered through various books and journals, but 
it will do you little good without practice. 8. How 
can I set a safety valve? A.—The most simple and 
easiest way is to have upon the boiler a steam gauge 
known to be correct, and then set the valve so that 


it will blow when the gauge shows the desired 
pressure. For computing the proper place for the 
weight, without reference to a pressure gauge, you 
will find directions given in the answer to Question 
No. 312, issue of June 30, 1888. 4. How can I know 
approximately when the steam gauge and glass tube 
are right? A.—You can test the gauge by compari- 
son with a standard gauge. We do not understand 
what you mean in regard to the glass tube. You 
will find the rule for compounding gears on a lathe 
in our answer to Question No. 70, issue of Feb. 14. 


(99) C. L., Brooklyn, N. Y., asks: 1. 
What is the best angle for a conical (taper) friction 
pulley? A.—It depends upon circumstances, and 
may be from 8° to 30°. You will find the subject 
discussed in the AMERICAN MAcuINist of June 11, 
1887. 2. Isnot the power capable of being trans- 
mittéd (theoretically) by such a friction pulley inde- 
pendent of the surface in contact, when the total 
pressure and surface speed of friction is the same? 
A.—Yes, if the total pressure between the surfaces 
remains the same. Butit must be remembered that 
the proportion which this pressure bears to the end 
thrust used to throw the clutch in, will vary with 
the angle. 3. Is not Mr. J. G. A. Meyer, in his 
84th article on ‘Locomotive Construction” (Feb. 
7th) mistaken when he says that enlarging the di- 
ameter of crank-pin will occasion a loss of work 
due to friction? A.—No. There will really be the 
same friction, but this friction will act at a greater 
leverage and through a greater distance during 
each revolution. which will increase the loss of 
work by the friction. 


(100) T. H. M., Richmond, Ind., asks: How 
many gallons of water will be discharged through 
an opening 1-16 inch diameter in one hour at 65 
pounds’ pressure? Please give a rule for computing 
same. A.—The amount discharged will depend 
somewhat upon conditions which you do not state, 
the most important being the shape of the opening 
and the length of that part of the tube which is 1-16 
inch diameter. Assuming this length to be equal to 34 
to 4 times the diameter, the discharge will be about 
46 gallons per hour. To find this amount, we divide 
the pressure 65 pounds, by .434, which gives us the 
height of a column of water which would produce 
an equivalent pressure — 150 feet. From this the 
velocity of the flow is computed by the formula 


o= / 2 g h where v = velocity, g = acceleration due 


to gravity, or 32.2, and / the head, or height of the 
column. This means simply that the head (150 feet) 
is to be multiplied by twice g, or 64.4 and the square 
root of the product gives the velocity in feet per 
second, which is 98.3 feet. Then multiplying by 12 
and by 3,600 (the number of seconds in one hour) 
we have the velocity in inches per hour. Multiply- 
ing this by the area of the opening in square inches, 
(.00307) we obtain the cubic inches of flow per hour, 
which, divided by 231, the cubic inches in a gallon, 
gives the theoretical flow per hour. But for the 
proportionate length of tube which we have as- 
sumed, it has been demonstrated in practice that 
about 19 per cent. must be deducted from this 
amount, and, when this is done, we get the answer 
given above. 


‘BUSES SPECIALS 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
tine. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 




















Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Duplex Gear Cutters. R. M. Clough, Meriden, Ct. 
The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 
The Improved Justice Hammer. Williams, White 
& Co., Moline, [ll., manufacturers. 
Be an Feed Water Heater and Purifier. Benj. 
F. Kelley, 91 Liberty street, New York. 
R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 
Pattern and Brand Letters. Vanderburgh. Wells 
& Co., cor. Fulton and Dutch sts., New York. 
“Swift”? Sight Feed Lubricator; no glass tubes ; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Power measured with guaranteed Dynamometers. 
Franklin Van Winkle, 91 Liberty st., New York. 
New Catalogue of Screw Plates, Taps, Dies, etc., 
just issued by S. W. Card.& Co., Mansfield, Mass. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
Fire Brick and Clay Retorts ; large variety ; special 
shapes to order. Borgner & O’Brien, Philadelphia. 
Selden Packing, for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,.N.Y. 
Brown & Sharpe Mfg. Co., have a line of ma- 
chinery with 8. A. Smith, 23 S. Canal st., Chicago, Il. 
Dynamos, Engines, etc., need Common-sense oil 
filters ; great saving. C. F. Baker, Minneapolis, Minn. 
Ice and Refrigerating Machines, 131 scld, and all 
successful. David Boyle, 521 Monroe st., Cuicago, Il. 
Pattern letters and figures to place on patterns 
for castings. H. W. Knight & Sons, Seneca Falls,N.Y. 
For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 
Automatic Wire Straightening and Cutting Ma- 
chinery, Tools, etc. Manufactured by Collins-Gib- 





bons Mfg. Co., St. Louis, Mo. 





Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y 

Upright drills, improved, sizes 21’’, 28/’, 25’, 28’, 
82’, 36” swing; finely made and great capacity. 
Currier & Snyder, Worcester, Mass. 

Most sensitive and durable Damper Regulator 
made; works within one pound; send for circular. 
T. Kieley, 11 W. 18th st., New York. 


Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Feb. 14, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N. Y. City. 


W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 8, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 


The Vance Lightning Flue Cutter is the tool for 
removing old flues from boilers and locomotives 
(will cut fifty an hour); sent on approval to railroad 
companies. Vance Tube Cutter Co., Geneva, N. Y. 


A system of easy lettering, by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be 
lettered being divided into squares; simple and ef- 
fective. Price 50 cents. Catalogue of books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 


Patterson, Jordan & Gottfried. 146-150 Centre st.. 
N. Y. Metals, Machinery, Hardware, Tools and 
Supplies for Machinists, Mills, Engineers, Brass 
Goods Mfrs., Factories, etc. An extensive assort- 
ment of Bolts, Screws, Wire, Taps, Drills, etc., 
carried in stock. 


Special facilities for the manufacturing of all kinds 
of light machinery, hardware and novelties, by con- 
tract or otherwise. Presswork and stamping done 
on short notice. Estimates furnished. Punches, 
dies and special tools made when required. Rocka- 
way Mfg. Co., 3 E. 14th street, N. Y. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 


‘* Binders’? for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense.” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ‘‘ New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’G Co., 96 Fulton st.; New York. 


“Practical Drawing.” By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
MAcHINIsT, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including Feb. 14, 1889 issue, 70 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 


‘*Modern Locomotive Construction.”’ By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 84 articles 
have thus far appeared up to and including the 
Feb. 7, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada at 5 
cents.each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 




















The Cleveland (Tenn.) Chair Co. will rebuild its 
factory. : 

The Augusta (Ga.) Oil Mill Co. propose to build a 
larger mill. 

N. Hill, Memphis, Tenn., is interested in building 
a cotton mill. 

The Red River Lumber Co., Clay City, Ky., will 
build a new lumber mill. 

The Linn Iron Works, Birmingham, Ala., propose 
to build a brass foundry. 

The Sheffield Cotton Mill Co. propose to build a 
cotton mill at Sheffield, Ala. 

The Chicago Steel Works, Chicago, Ill., have 
started their mill on double time. 

The Cambria Iron Co., Johnstown, Pa., has ar- 
ranged to roll 12-inch steel channels. 

About $75,000 has been subscribed towards start- 
ing a yarn mill at Taunton, Mass. 

The Norwich (N. Y.) Silk Manufacturing Co. will 
build a large addition to their mill. 

The capital stock of the Troy (N. H.) Blanket 
Mills is to be increased to $80,000. 

M. Ricks and others are forming a company to 
build a cotton mill at Mansfield, La. 

The capital stock of the Windsor (Vt.) Machine 
Co. will be increased from $20,000 to $80,000. 

A company with capital of $100,000 has been 
formed to build a cotton mill at Huntsville, Ala. 

The Southern White Lead and Color Co., capital 
$50,000, will build a paint factory at Lynchburg, Va. 

Plans have been made for the location of ten more 
saw mills along the Georgia Southern & Florida 
Railroad. 

L. H. Hirshfield is interested in a stock company 
being formed to build a large woolen mill at 
Helena, Mont. 

The D. Frisbie Company, 112 Liberty street, New 
York, inform us that they are very busy on friction 
pulleys, elevators, etc. 

The National Fertilizer Co., of Nashville, Tenn., 
was recently burned out, at a loss of $75,000. The 
company will rebuild at once. 

The new shoe factory to be built at Kennebunk, 
Me., for Kimball Bros., will be 150 feet long, 50 feet 
wide, and four stories in height. 





G. W. Hutchinson is president of a company with 
a capital of $100,000 that will efgage in the manu- 
facture of a new stove at Kansas City, Mo. 


Boynton & Plummer, Worcester, Mass., have 
issued a circular of their improved shaping ma- 
chines, bolt cutters, drills, etc. The catalogue is 
well illustrated. 


The Falls City (Ky.) Malleable Iron & Steel Co. 
are preparing to secure a site to build new and 
larger works within a year. They will probably 
start also malleable iron works. 


Robert MacKinnon, Little Falls, N. Y., will erect 
a large mill to accommodate his increasing business 
of manufacturing knit underwear. It is to be a 
brick building, 123x60 feet, five stories high above 
the basement. 


The Framingham Box Co. has organized at South 
Framingham, Mass., with Walter Adams president 
and W.M. Ranney treasurer, and a board of di- 
rectors. Paper boxes will be the product of the 
company, which employs about 20 operatives to be- 
gin with. 

There is water-works agitation at Cedartown, Ga.; 
Belleville, Kan.; Johnson City, Tenn.; Anniston, 
Ala.; Portland, Ore.; Vallejo, Cal.; Natchez, Miss.; 
Pulaski, Tenn.; Provincetown, Mass.; Tallahassee, 
Fla.; Medicine Lodge, Kan.; Cimmaron, Kan.; Le- 
tonia, Ohio. 

The Blind River Mill Co., Limited (New Orleans, 
La.), capital stock, $50,000, has been chartered to 
operate saw-mills, manufacture staves, shingles, 
barrel-heads, ete. Alexander Muir is president; 
Edward S. Maunsell, vice-president, and James S. 
Leach, secretary and treasurer. 


Henry R. Worthington, New York, has issued a 
special catalogue—the matter of which is copy- 
righted—illustrating and describing the Worthing- 
ton Independent Condenser. The catalogue con- 
tains illustrations and descriptions of various uses 
of this condenser, and also other matter that will be 
found of interest to engineers. 


A company has been organized at Delavan, Wis., 
with $15,000 capital stock, to be known as the Dela- 
van Tack Company. The officers are as follows: 
S. L. Jackson, president and treasurer; J. H. Beadle, 
vice-president ; M. D. Saggan, secretary. The old 
Delavan tack factory is to be utilized, and business 
will be commenced in a few days. 


Poole & Hunt have dissolved partnership, after a 
business of over forty years. Mr. Hunt retires from 
the business, and will engage in something not so 
active. Mr. George Poole will take Mr. Hunt’s 
place in the firm, and the firm will be under the 
name of Robert Poole & Son. Their shops are 
situated at Woodberry, a suburb of Baltimore. 


The Bonham (Texas) News says: The best com- 
press, the best broom factory, the best woodworks, 
the only tobacco factory, as good a mattress factory 
as can be found, and the best wagon and buggy 
factory in the State is just what Bonham can boast 
of, and twelve months hence she can boast of her 
long line of railway, of her cotton-seed oil mill, of 
her excellent water-works, of her fruit-canning fac- 
tory, and her iren foundry. Only a little energy is 
necessary to have these additional advantages. 


A press dispatch from Gainesville, Texas, says : 
There was a large and enthusiastic meeting at the 
court-house last night, composed of every class of 
citizens. in the interest of the proposed cotton fac- 
tory. At the conclusion of the meeting the com- 
mittee previously appointed reported that $38,000 
had been subscribed, leaving a balance of $7,000. A 
canvass of the city was made to-day, and there is 
no doubt whatever that the required amount will 
be raised. A cotton factory for Gainesville is a cer- 
tainty. 

Messrs. J. T. Gallagher and John Vanderhook, of 
the Chicago Hardening, Tempering and Case-Hard- 
ening Co., are prepared to receive orders for all 
kinds of hardening, tempering and straightening, as 
well as annealing without scaling. They also so- 
licit orders for the hardening of taps, dies, reamers, 
drills, milling cutters and metal saws, lathe and 
planer tools, etc. Among the things for which their 
skill and experience are eminently fitted, and for 
which their factory offers great facilities, are the 
following: Drills hardened to drill hard steel; 
chrome or other steel hardened for burglar-proof 
work; large cutters and other tools for heavy work 
hardened and tempered without cracking; case- 
hardening of iron or steel done.to any depth; mal- 
leable and mild steel converted into steel that will 
stand hammering and hardening. Their business, 
they say, is good, and they are full of local work. 
Their place of business is at No. 51 West Washing- 
ton street.—Jndustrial World. 

Harry Comstock has withdrawn from the Syra- 
cuse Forging and Gun Co.—which recently removed 
its works to Batavia, N. Y.—and has formed a com- 
pany to build a factory at Fulton, N. Y., for making 
guns of his own invention. The Fulton Patriot and 
Gazette says: The contracts for the necessary 
buildings are to be let withina week. The main 
building is to be of brick, with a 16-inch wall, 220 
feet long, 50 feet wide, and four 12 feet stories high, 
with the necessary outbuildings for blacksmithing, 
brazing, case-hardening, soldering and bluing. This 
smaller building will be a one-story structure, 60 
feet long by 24 feet wide, with the latest improved 
furnaces for the work required of them. Their 
water-power is the finest in this country, having the 
whole Oswego river, a never-failing stream, to sup- 
ply their power. . . . Altogether, when completed, 
this structure, fully equipped with the finest machin- 
ery, will cost not far from one hundred thousand 
dollars, and the capital of the company will be 
$250,000. It will afford employment for from two 
to.three hundred operatives, 
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Machinists Supplies and Iron. 


New York, Feb. 23, 1889. 
Iron—American Pig.—The character of the de- 
mand remains substantially the same as at our last 








report, and is confined to the current needs of con- 
sumers. There seems to bea feeling of hope for 
the future, however, though there is no improve- 
ment in demand. We quote No. 1 X Foundry, $17 
to $18; No. 2 X, $16 to $17, and Grey Forge, $15 to 
$15.50. 
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* WANTED * 


** Situation and Help” Advertisements only insertea 
under this head. Rate 30 cents a line for each inser 
‘ton. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning 
for the ensuing week's issue. 





Wanted—See bottom of third column, page 11. 

Draftsman of 15 years’ experience. steam engines 
and general mach. wants position. W.7., AM. MACH. 

Wanted—Experienced steam pump salesman. Ad- 
dress Edward, care AMERICAN MACHINIST. 

Wanted— An educated and experienced draftsman. 
Davies & Thomas, Catasauqua, Lehigh Co., Pa. 

Good mech. draftsman, graduate, some experi- 
ence, wants position on engine and boiler work. 

Address Box 65, AMERICAN MACHINIST. 

Mechanical draftsman wanted. None but experi- 
enced men need address, stating experience, R. 
Hoe & Co,, 504 Grand st., New York 

Wanted—A good draftsman familiar with steam 
engine work. Please apply by letter, stating age, ex- 
perience and terms, to Box 108, Providence, R. I. 

A young man, age 25, wants situation as mech. 
draftsman; is a tech. school <i and machinist; 
has extensive designing exp. W. Am. MACHINIST. 

Situation wanted by a technic i school graduate 
with experience as machinist and draftsman ; in- 
telligent and energetic. P., AMERICAN MACHINIST. 

Graduate tech. college wishes position as drafts- 
man or assist. supt. ; specialty, high-speed engines ; 
first-class ref. West preferred. Box 69, Am. Macu. 

Wanted—Mechanical draftsman on printing ma- 
chinery. Address, stating age, exp., refs.. and pay 
required, Golding & Co., Fort Hill sq.. Boston, Mass. 

Wanted—Position as superintendent or foreman, 
by thoroughly practical machinist and draftsman; 
understands handling men to best adv. Light auto- 
matic mach. preferred. References, AM. MACHINIST. 

Wanted—Two temperate first-class green-sand 
non union iron moulders; steady work and good 
wages given. Address D. P. Briggs, 394 Kennard 
st., Cleveland, Ohio. 

Competent designer and draftsman open to en- 
gagement; extended practical shop exp., mach. tools 
and mfg. mach. a specialty; versed in details of shop 
management. Ref. present employers ; responsible 
and permanent situation preferred, *C..°? Am. MAcu. 

Wanted—An experienced and highly skilled me- 
chanical engineer; one qualified to construct fine 
mach.; only a first-class man need apply. Liberal 
salary and permanency assured to right man. Give 
refs. and full particulars as to line of work in which 
heretofore engaged. The Lanston Type Machine 
Co., Room 104, Atlantic Bldg., Washington, D. C, 

Wanted— Foreman machinist for small shop mak- 
ing a specialty of sheet-metal working machinery 
and tools, but also building small machinery in gen- 
eral; a. man who can mix brains with the supervision 
of such work so as to make a business inherently 
wrofitable pay; must be able to work from drawings, 
ye familiar with milling and special tools, and have 
had a fair experience handling men. Applicants 
willing to submit to a close inquiry into their ante- 
eedents in proof of above requirements, please 
address with references, *‘In Haste,’ Am. MACHINIST. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents ner line, each insertion. 


Gerlach’s Engineers’ specialties beat the world. 

Send for price list. Crescent Mfg. Co., Cleveland, O. 
Crescent grease cup for shafting beats them all. 

Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Machinists.—Increase your income without capi- 
tal or risk. See page 14, column 1. 

Punches, Dies and special machinery built to order. 
Cc. F. Langston & Co., 70 N. 4th st., Phila., Pa. 

Light and fine machinery to order; Foot L nghe- 
Catalogue for stamp. E. O. Chase, Newark, N. J 

August C. Christensen, 24 State St., N. Y..¢ NG 
ing engineer for hydr. and pumping machinery, ete. 

The patent on scale for me asuring pipe and fittings, 
as shown in AMERICAN MACHINIST, Jan. 24, is for 
sale. W. L. Cheney, Hartford, Conn. 

Roper’s Engineer’s Handy-book, the best book ever 
publishe d for Engineers. Post free, $3.50. Send for 
list. Thos. Ordish, 1723 8S. 7th st., Phila., Pa. 

For Sale—Patent and tools for making an im- 
proved combination square bevel protractor, etc. 
H. W. Merrill, 135 Oliver st., Boston, Mass. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Seale Resolvent Co., 
Pittsburgh, Pa. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

The owners of Patents for the manufacture of 
improved Cast-iron Pulleys by a method that re- 
duces the cost 40% below present processes propose 
to license a few partie sto manufacture. Correspond- 
ence solicited. Address ** Pulley,’ Am. MACHINIST. 

For Sale—A foundry aa machine shop for the 
manufacture of anthracite mining and general ma- 


chinery. Doing a good business. Good reasons for 
selling. For terms, apply to Wm, A. Cather & Bro., 


she mi indoah, Pa. 





JRADLEY’S UPRIGHT 


CUSHIONED 


HELVE 
HAMMER 


., Com binesthe bestele-. 

ments essential in a 
», first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer in the 
world. 


S HEATING 
De FORGES. 


With a manufactur. 
ing experience of over 
half a century, we 
\h recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
} coal or eoke. Indig. 
pensablein all shopst 
keep Bradley’ 's Cushioned Ham. 
& mers and men fully emploved 
“Sand reduces cost of production. 










BRADLEY’ 


ESTABLISHED 


Pat. in, 30, 1887. 
BRADLEY&CO. 
SYRACUSE, N.Y. 

98 Sudbury St., Boston, Mass. 
63 Murray St., New York, 


=—_—COnrPOoUuUNnND= 


Automatic Water Heater, 


Heats water to 212°, without pressure. With press 
ure will heat water to 320°. 
PS TEE ERE CSE 
NO COST FOR FUEL. UTILIZES WASTE HEAT. 
NO SWEATING. NO CORROSION. SAVES 
FROM 15 TO 25 PER CT. OF FUEL. 
EEL LEE A AT 

The most perfect and effective Feed Water 
Heater ever devised. 











SEND FOR CIRCULAR, 


THE HUSSEY RE-HEATER 


——— i 


STEAM PLANT INPROVEMENT CO. 


15 Cortlandt Street, New York, 


A. S. Hatcsa, Pres. 


TANITE 





S. D. BREWER, Gen. Man. 


FOR SAW MILLS, 
FOUNDRIES AND 
MACHINE SHOPS 


For Circulars address 





EMERY WHEELS and 
CRINDING MACHINES.) 


THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or Hi ds ROGERS, 10 John ft. NY, 





Bridgesort Machine Tool Works, 


E. P. BULLARD, Prop. 


BRIDGEPORT, 


CONN. 








“37 & 51 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 
Worcester, Mass. 


iw. C. YOUNG & CO., Manufacturers of 


Engine Lathes, Hand Lathes, 








FOOT POWER LATHES, SLIDE RESTS, ETC. 








WATER WORKS PUMPING 


mping 


eo on 


95 & 97 LIBERTY ST., 111 FEDER AL ST., 
NEW YORK. 


ENGINES A SPECIALTY 





GEO. F. BLAKE MANF’G CO. 


BvToese e VERY VARIETY 
OF OF 


achinety (2% 











BOSTON. 





THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 





SEND FOR CATALOGUE, 
ENGINE LATHES. 


THE HENDEY (8-INCH ENCINE LATHE 


Combines modern design with superior workmanship at a moderate price. No extra 
char.e for Compound Rest, Hollow Spindle or Power Cross Feed. Length of beds, 
6, 8, 10, 12 14and 16 feet. ‘Have other sizes of Lathes; also, Shapers, Planers, &e. 
Send for Catalogue and Prices. 


THE HENDEY MACHINE Co., 


‘TORRINGTON, CONN. 


MUGH TIME AND LABOR NOW LOST 


At the grindstone or tool fire can be saved by using our ** CRESCENT EXTRA’? Steel for Machine 
Shop Tools and Dies doing hard work. Always specify it in your orders. 


MILLER, METCALF & PARKIN, 


CRESCENT STEEL WORKS. 
PITTSBURGH, PA. 











CHICAGO, Ills. NEW YORK, N. Y. 





Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, O. 


, OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 


a PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases, 


INCOMPARABLE FOR STRENCTH, DURABILITY 
FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. 
in 2, 234, 314, 414, 5%, and 614 inch width of jaw. 
Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


ETC. 











if 


Made 





FINE ‘TAPS, 


DIES, 


REAMERS, 











LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


Fitchburg Machine Works. 
PECKS PRT DROP PRESS. 


Manufacturers of 
METAL-WORKING MACHINES, BEECHER & PECK, CONN. 
(o] nn 10) | 


OR STEEL 





DROP FORGING 


BEECHER & PECK, NEW HAVEN CONN. 








THE CELEBRATE!) 


HEALD & SISCO 


CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 











OFFICE AND WORKS, 


13 to 21 MAIN STREET, 


Fitchburg, Mass. 
Send for Catalogue (E.) 





























“Star” L Screw Cut- 
Foot Lathe ting Auto~ 
gues A go pg 22 Cortlandt St., New York. 
me a i 
LATHE had 
ete amare ing Men- 
co | I —" tion this 
Saws. Lathes of all our 
St. ‘5 Mortisers. E Machinery. Paper. 
Seneca Falls Mig, Co,'687 Water St., Seneca Falls, N.Y, 
BORING »° TURNING MILLS 





MADE BY 


BETTS MACHINE CO., 


i) i Wilmington, Del, 


From JONES & LAUGHLINS, 
PitTSBURGH, Pa, 








sey ia A y 


ILL. \N MNCL) et 


“©The 5 Foot Boring and Turning Machine 
which you shipped to us in August last, performs 
its work very satisfactorily.’ 


T. M. JONES, Gen. Man. 
Srl2Es. 
5 5, 6, 7, 7-10, 8, 9, IO, 10-16, 


\\\ 
NN 
\\ 








April 21, 1888, 


—s 
TNT 


Cais q 








12, 14, 14-20 ft, 


Frsruary 28, 1889 
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NICHOLSON FILE €0., Providence, R. I. 


Manufacturers of FILES and RASPS. 
in Quantity, greaterthan 
In Quality, superior to 
In Variety, far ahead of 5 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP,- SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 


any other Maker. 














i ALL KINDS. LUBRICATORS FOR SIN- 
| a GLE OR DOUBLE CONNECTION. 
|g | PRICE LIST. 
2 INGBsecccsfeters 
* Piss 10,00 | $12.60 | $15.60 
| Capacity | + pt 4 pt = pt. 





NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 


FOE, BROW P CO., Limited, mess owe oe 


Formerly HUSSEY, HOWE & CO., Limited. 
Manufacturers an all kinds 


PITTSBURCH, PA. 
CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, !71 La Salle St. 

















Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


TO 


CIVIL, MECHANICAL & MINING ENGINEERS, | | 
+ ARCHITECTS, BUILDERS, MANUFACTURERS, te., fc. 


Our CCMPLETE CATALOGUE of SCIENTIFIC and INDUSTRIAI 
WoRKS will be sent FREE by Mail on application. 


JOHN WILEY & SONS, Astor Place, 
NEW YORK. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 





JUST PUBLISHED. 


BOILERS: 


Including Rules, Formule, and Tables for_ the 
Construction of Boilers, Safe ty Valves, Material for 
Boilers, Tables of Areas, &c. 


Arranged in a Convenient Form for the Use of Engin- 
eers, Inspectors, Surveyors, Draughtsmen, 
Boiler-Makers, and Steam-Users. 

By THOMAS W. TRAILL, F E. R.N., M. Inst. C. E. 
Engineer Surveyor-in-Chief to the Board of Trade. 





Iron Foundry of T. Shriver & Go., 


N. Y. City. 


333 E. 66th St, 


*,* The TaBueEs are all Original, and have been 
specially calculated and arranged for this Work. 


12mo, cloth, 432 pages. Price $3.50. 


Postpaid on receipt of price. 


D. VAN NOSTRAND C€0., 


PUBLISHERS AND BOOKSELLERS, 


23 Murray and 27 Warren Streets, 
NEW YORK. 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact and C Yheap ; also P’ ‘ortable Forges, Tuyere 
Irons and F yeuneey Blowers. 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 
HENRY CAREY BAIRD & CO,, 

















arates entrain- 
ed oil & grease, 


BEAUDRY’S 





BEAUDPY & CO 


(Former: y of Beau 
dry’s Upright Power 
Hammer,) 


Scle Manufacturers, 
Also manufacturers of 


EHABD C)AL BEAT- 
ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass, 


FFECTS A IN FUEL, OIL, 


SAVING 
BOILER CLEANING AND REPAIRS, 


UNION STONE COMPANY, 


36 JOHN ST., 
NEW YORK. 


38 & 40 HAWLEY ST. 
BOSTON, MASS. 











8 J INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
& a. 810 Walnut St., Philadelphia. 
= _ E ¢ te" Our New and Revised Catalogue of Practical and Scien- 
a a 8 tific Kooks, 80 pages, 8vo., and our other Cate uvogues and ¢ ir- 
o — : a rg hy ibe w more cove ving € ve 7 be ane ia Ny ot Sefence seeds “dd 
m% Ss, St een « ¢ dS oO 0 
eZ p = =I < part of the world who ‘will furnish his address.» ictesaiiel 
4 8 
Oa 3 
Sa 5 h 
— wen 
-4 mes :e 
(Fads 
se oo : For removing 
° B ost Grease from 
~ is ss g the exhaust of 
g° as = j| Steam Engines, 
“ os & #/ Causes no back 
| a] , IgG 2 > 
. ae =| pressure, yet 
fis os = effectually sep- 


DUPLRs and  automati- 
Power Press cally delivers it} 
COMBINING to 2a suitable 
PRESS, SHEAPS receptacle. 

AND PUNCH. 










LeCount’s Light Steel Dog 


ne EDUCED PRICES OF 





No. INCH. PRICE, , No. IN INCH. PRICE, | 
_ 84.....$ .B5 | Os eee 1.10 | 
i ee ae. Small Bet hte 50 t 
ao .50 
4 ody icc 60 10. ae ‘~ ae +150 | 
tee: > Dae 35 Ce ON 055.65 4-90 
Oiler i Lye r 4.90 
Be 1%. . 4°00 Fuil Set of 131900 





Cc. Ww. LxrCOuUNT, 


SOUTH NORWALK, CONN. 








Send hie arn Cie New ‘he Coe 


7 WALL STEAM PUMP CO., 
— Of Liberty St., New York. 





Boiler and 





Pump Combined 
THE BUFFALO STEAM PUMP CO. Exe 
BUFFALO, NLY. Factory 
E.G.FELTHOUSEN, presit, Prices 
POSES Been, wee nee 














A. Aller, New York; Walworth cog = Supply Co., Boston, 
Henry I. Snell, Philadelphia; Thos. J. Bell & C , Cincinnati; Shaw, 
Kendall & Co., Toledo ; The George Worthington Co. Cleveland: 
Goulds & Austin, Chicago ; Kennedy & Pierce Mac! inery Co., 
Denver, Col. ; Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. Baur, 
Manistee, Mich.; Jas. Jenks, Detroit; Wickes Bros., Kast Saginaw, 
Adolph Leitelt, Grand Ra nids; E. F. Osborne & Co., St. Paul, Minn.; 
Rundle, Spence & Co., M Iwaukee: Joshua Hendy Machine ‘Works, 
San Francisco; Flynn "& Emrich, Baltimore; Forbes, Liddell & Co., 
Montgomery, Ala : Bailey & Lebby, ne iy gr §. C.; Pond Engineer- 
ing Co., St. Louis and Kansas City ; B. Goodwin, Norfolk, 
Columbus Supply Co. , Columbus, 0.; ©. 8. Leeds & Co., pal 


Coleman, New Orleans. 
South roth St., 


GUILD & GARRISON, s=.2"*= 


Bullders Bod Steam Pumps, Vacuum Pumps, Vacuum inst Filter-press Pumps, 
Air Compressors, Condensers for Pans, , Engines, Steam Pumps, Etc. 


THE M.T. DAVIDSON IMPROVED STEAM PUMP. 
saxoracron=> = FY avioson Steam ump Company. 


WARRANTED MADE FOR ALL, 
ti ~—0Md BEST PUMP %sittations. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 
WHY THIS 1S PUT HERE! 
interested in raising water or other 
liquids by steam power, we wish to call 
mie THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Etticiont, St Simple, Durable, and more Economical, arth, se to running 


For the reason that if you are NEW PULSOMETER, 
your attention to the 
enses and repairs, than any other Steam P 















Kent Ave. and 







































. Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
sia Prices, and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N.Y. 


a WYMAN & GORDON, 


WORCESTER, 
MASS. 


Muick Action Vises. 
SEND FOR PAMPHLET No 


reresreo NPATENTS 
2, FOR MECHANICS & 


INTERESTED IN INVENTORS 
J. B. CHAMBERLAIN, SOLICITOR oF PATENTS. 500 51x ST. WASHINGTON, D.C 


ERNEST W:, NAYLOR, |New GATALOGUE OF TOOLS 


CONSULTING ENGINEER, 149 B’way, N. Y. NE 
Designer and Contractor for Hydraulic P lent for Boiler | And Supplies sent free to any address on receipt of ‘fen 
Making. Bridge Building, Goods Sheds and Warehouses, Cents in stamps (for postage.) 


Bening, Armonand Gun Premsycte. ~~ *"| Chas, A, Strelinger & Co.,¥90° Detroit, Mich. 
—HIGH DUTY— 


Wynne Pumping Engine 


JONES & ROGERS, 


oo 6 WEST 4TH ST., CINCINNATI, 0. 
WATER WORKS 


CONSULTING ENGINEERS. 
OVER 100,000,000 DUTY 


FRICTION CLUTCH 
— CGUARANTEED— 


PULLEYS. 
Shop-Rights For Sale. 
SEND FOR RECENTLY. ISSUED PAMPHLET 


























SEND FOR PRICE LIST. 


We never sleep. 





BEST PLAPE IN THE WORLD, 
The Gage Tool Co.’ s Self-Setting Plane. 


‘New Madrid, Mo., Aug, 27, ’88 
Gage Toui Co., Vineland, N, J. 
The planes received O, K. Have tried them thoroughly 
on hard yellow pine and on cypress knots, which I think are 
equal to hemlock, This morning, after jointing the edge of 





a very hard 1 1-4 inch yellow pine board, with a great dea) 
c ‘resin in it, ltook the iron of my Fore Plane and shavea 

n.yself with it, without p porting it on the oil stone or sharpe n- 

ing itin any mé anner. his was done in the presence of 3 Y R WORTHINGTON 
(three) witnesse , and if any one wishes verification of thi : ad 

let them send nots ury’s fee and I will make oath to same. 


NEW YORK CITY. 


Gero, H. GLovEr, Contractor and Builder, 


ASK DEALERS FOR THEM. 
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Facts :—1889 marks the 830th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


‘Ss’ FRAN” This System of Food Water HeateristheBest 





AND THE 


A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEEB. 
¥YUBLISHED FOR FREE DISTRIBUTION, BY 
THE BABCOCK & WILCOX COMPANY, is the simplest 
MANUFACTURERS OF be E A by E & 
on the system. 


WATER-TUBE BOILERS, 
107 Hope St.. Glasgow. 30 Cortlandt St., N.Y. 


"Say | THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Spe-ial Machinery 
SEND FOR CATALOGUE. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER. 
EQUAL TO ANY 


With same Feet of Heat 
ing Surface and 


Wear the Longest 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


Bridgeport Boiler Works, 
Bridgeport, Conn. 

Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas Citv. Mo. 




















zs + eee 

S| = eS ce For Reducing aud Pointing Wire, 

4 NEW = a ESPECIALLY ADAPTED TO POINTING WIRE 
m | STANDARD >, ms e RODS AND WIRE FOR DRAWING. 

r | pi a | etl ? . ° . , 

= | PUNCHES. oa Fg For Machines or information, address 
m | a) a the manufacturer, 

=| “oo sl! 0S. W. GOODYEAR, Waterbury, Ct. 











Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 


Ide Auto. Engines. a ible and Traction 
Engines. Steam Road Rollers. Boilers of all 
descriptions. 
















rca 


peree 74 


yay |r| by 
wear 


New York Office, FLEMING & KIMBALL, 17 Dey St. 

New England Office, JoHN Post, Jr. & Co., 70 
Kilby St., Boston. 

nelimere Office, THomAs K. CarREY & Bro., 35 


Light St., Baltimore. 





Trucks 


= Engines 
} J and full 
from{to20inches i3stylesCLAY CRUSHERS — Factory 


Machines with or without Crushers. 6 different Brickmechines.= == af 
Address THE FREY-SHECKLER COMPANY. Bucvaus. O. = —8 OUTFITS 








WESTCOTT CHUCK CO., (NEL 1. 


MANUFACTURERS OF GEARED CHUCKS. 
Jaws Reversible. 
LATHE and DRILL pence." cane. 


























i: 18 
CHUCKS) | 
BYOROSTARI.MACINERS,| yp HORTON 3 LATHE eHUCK | 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, o 
VALVES, 
~ FITTINGS. 


VAULT ELEVATORS, fo, ses 
WATSON & STILLMAN, 204-210 East 43d St., N. Y. THE E. HORTON & SON CO., 


F ' UC KS Windsor Locks, Conn., U.S.A. 


Send for Illustrated Catalogue. 
NEW CATALOGUE OF 
WRITE US FOR PRICES. 


Re HOGESON & PETTIS MFG. CO. CUSH MAN CHUCKS 


Est. 1849. NEW HAVEN, CONN. 
: 2 “ JUST ISSUED. 


IN [ p p ; H ) f NT [ x | [ K \ Containing new designs. Sizes and prices sent free 


on application to the 
(See Am. MacutnisT, Nov. 5, 1887.) CUSHMAN CHUCK CO., 
Before buying Chucks of this class, write us for 
particulars of our latest im rovements. Different HARTFORD, CONN. 
from other makes, and be ql +" Fag mma oS my omer 
superiority which we submit e€ judgment o T : 
ool Grinder. 

SPRINGFIELD 


mechanics. 
®, Glue & Emery 


THE 9. E. WHITON MACHINE CO., 
Wheel Co. 





= 




















Emery Wheel 


55 Styles & Sizes. KW 





NEW LONDON, CONN. 



















A Spring- 
y field, 
Tl’s’ "v4 Gleaas, ey | 
= INDI A: Patented: Sept, om © 
Be 
25% 
Te 
i) 
FOR SMOOTH CASTINGS A © = 
ne THE SURFACE OF MOULDS anp GATES. & 





| JOSEPH DIXON CRUCIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 


Save Money by Using 
Nicholson’s Patent Expanding Lathe Mandrels 


Set of 8 Mandrels takes 
from 1” to 7”. 









RILLING MACHINES are our specialty. We 
epend on quality of workmanship, superior 
esign, handy adjustment, and filling the 


equirements, for LIGHT, QUICK DRILLING, to W. H. NICHOLSON & 00., 


dourtools. Enterprising (?) tool builders, 


WILKES-BARRE, 
PENN’A, 





RA CHETS, WRENCHES, DRILLS. Sterling Emery Wheel Co., 


LOWELL WRENCH €0., 

WoRODstTSs Factory, West Sterling, Mas 
Office, 17 Dey Street, New York. 

Our Wheels for M Machine Shop 


Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 
Chicago Office, 41 South Canal St. , Chicago, Ill 


UMP VALVES 


FOR EVERY SERVICE 
PATENTS 2ctcrscetes | Pte, Kor d Engineering Co. 


tained. Write for lnventor’s Guide --— StT Louis. Me.— -- 


‘Mass. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES No MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Tilustrated Catalogue (300 pages) mailed on receipt cf 
Fourteen Cents. 






























Ea, ete pi el ju 
ae 1 


SYRAC USENY 3 
| 


ee RKP 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 














THE BEST 
Non-Conducting Covering for 
Steam Pipe and Boilers. 
The only genuine Fossil Meal. Sold 
in bags of 110 Ibs. each. Beware of 
imitations. Send for circulars. 


Fossil Meal Co, 48 Cedar St, N. Y. 


A. GIESE, Sole I cmalahon. 


BAILEY S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water, 


The fusible metal is kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise a 
vent it from melting. Cap is readily removable, permitting free inspectio - 
Highly recommended by the chief Boiler Insurance Companies of Great 
Britain, over 150,000 being sold in Europe since first introduced, with in- 
creasing sales. Also by the U. 8S. Board of Supervising Inspectors of Vessels 
at W ashington : by Prof. R. H. Thurston, and many other eminent expert en- 
gineers, also railw: ay master mechanics, as superior to any now in use, and 
filling all requirements. 


eQSsit ME, 


5 INCH THIOKNESS 


"OmPosit oe 











ecognizing merit, copied our designs, or by 

ngeniously worded announcements attempted 

ndirectly to appropriate our trade-mark, 
‘SENSITIVE.’ 


L ately we add a patented improvement to our 





UNIVERSAL RADIAL‘ 
= RADIAL DRILLING MACHINES 


ee. THREE DESIGNS, SIX SIZES. 


ine of one, two, three and four spindle drills and 
eave the making of the old drills to competitors. 
arge driving pulleys, variable speeds, and a 
ong endless belt, with tightener, to drive all 
pindles, are the features peculiar to this ncw 
tyle of drill. Buy the best, from THE DWIGHT 
LATE MACHINE CO,, Hartford, Ct. Catalogue free, 


EMBODY ALL DESIRABLE. FEATURES 


PRICES $450.°G UPWARD 
cS Bai 


DRILLING MACHINES. 


ALL STYLES WITH 


Latest Designs and Improvements 
For cuts and prices, address, 


BICKFORD DRILL 60., 


Front & Pike Sts., CINCINNATI, 0. 


ENERGY MFG. CO., 
1115 South 16th St., 
PHILA., PA. 


Sole makers of Rope Hoist- 
ing Machines, Drill Guides, 
etc. Two sizes of Center 
Grinders, for small and large 
lathes. Will true up centers 
quicker than any other de- 
vice. Send for descripvive 
circular of specialties. 
















LATHE 
Center Grinder 


For trueing hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg. 
ulated machine shop. 











Write for prices to 


RUMP BROS. 
MACH. 60. 


WILMINGTON. DEL. 


FRICTION CLUTCH PULLEYS AND 

















CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


Greenwood’s Universal 
Planer Chuck. 


For Straight, Curved (Concave or Convex), or Angie 
Work. Used on any Planer with Cross-Feed for 
Links, Wedges, Keys, etc. Indispensable for Loco- 
motive Builders and Master Mechanics. 














GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


{2 Llustrated Pamphlets on Application. 233 West Street, New Yor’ City. 


Circulars with full description on application. 


PEDRICK & AYER, - Philadelphia, Pa, 



































Fesrvary 28, 1889 AMERICAN 


MACHINIST 

















MORSE TWIST DRILL AND MACHINE GOMPANY,%ewBeatocd, atase 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Caevhey Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFG. CO. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO, 












CURTIS & CURTIS, 
Successors to FuRBLS & CURTIS,’ 
66 JOHN ST. , Bridgeport, Ct., U.S.A. 


MANU FACTURERS oF 


The Forbes Pat. Die Stock, 

Pipe Cutting and Threa 

Machine, — 

A portable cuttin and aa 
ing machine with which one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 


4 Send for Illustrated Catalogue. 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa 
Maker of all kinds of 


s MACHINERY, 


a! facilities for Accurate 















Bevel Gears cut theoret- 
ically Correct. 


nr ‘THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. 
= 100,000 Horse Power 

sold. Prices Low. Sat- 


‘Machines. Agents, MANNIN » MAXWELL 


and Millin 
Lupenry STREET, NEW YORK. 


& MOORE, 111 








P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Toels, 


WORCESTER, MASS. 







— 
NGINE pe sal Hand Lathes, Foot Lathes, Upright Drills, 








isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 











DRILL PRESSES. 
BICYCLES, 





S+€COMPLETE STEAM PUME 
T ONLY SEVEN DOLLARS 


DEMAND THIS, PUMP a7 
OF ‘YOUR OR WRITE 














DEALER. “10 US FOR PRICES.! 
Van DUZEN’S PATENT 


SAV/NNI DIOP 4 aN Eno 4 TFT. 


SOLE MAKERS , 
INCINNATI, —— 








American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 
thin Makers of Implements for 


NEW HAVEN MANFE. CO. 


NEW HAVEN, CONN. 





Crescent Gauge. 


PATENT PERFORATED Planers, Shapers, Drills, Slotters, Eto. 





an wee RY 








PLANER BELTING, "o¥Aloy 2. cori 





PrREVENTS AIR CusHions. Guaranteed for work on 
Sipe CuTTEers and the CyLinpERs Of PLANERS. 


CHAS. A. SCHIEREN & CO., (Manuf’rs.) 


45-51 FERRY ST., NEW YORK, 


Machinists fan 


Patent Friction Pulleys, 


Water St., Corner Ledge, 
WORCESTER, MASS. 





46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL ST., BOSTON. 


HARLES MURRAY=>< 
226 NORTH THIRD ST., PHILA. ENGRAVER on WoUoD 


** Eclipse’ Hand Pipe- Ci utting Machines. SS ANN’ ST. # NEW YORE: 








No. -—Powerful, inex- EXHAUST TUMBLING BARRELS. 
pensive, simple in construc- 
tion, Cuts and screws pipes 
Y%, to 2-inch. Easily carrie? ell erson ros. 
MANUFACTURERS, 


about. 


+ “ECLIPSE” Nos. 2 and 3. 

These are powerful and mos? 
efficient 
machines 
Jor cutting 





Send for Circular. 





» WATERBURY, CT, 





large 
PIPES, with which one man can 


easily cut off and thread6-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 


cL W. Pond Machine Go. 


Manufacturers of and 









a. gly re 2% pag Dealers in 

t wi ay you to write us for Xs 
a a 

particular’ AST & MAULE, lron Working apn! 


Improved Iron 
Planers a spe- 
cialty. Feed, pat 
ented Feb. 9, 1886. 
nnn Belt Shifte or, pat- 
mal ltt STELLATE TR ented Nov.2, 1886, 


140 Union St., 


[Mention this paper.) Philadelphia. 
Rae We also build Power Machines. 




















TO MANUFACTURERS! 
Wood Working Machinery Plant 


FOR SALE, 


Situated in a live manufacturing city in New England, rT 
now coins a very profitable business—sales about $36,000 a 
year. The Tools, Patterns, Good Will, Stock, and achines 


on hand will be sold. No machines have a better reputs 
tion thar. those manufactured by this Company. A fullline SeaNUACnUAY OF THE ORIGINAL 
TRADE ss MARK. 


of wood working machinery has been and can be made in 
the sho ee Two lines of railroad ensure cheap freight 
rates. The reason for selling is too much other business 
— cannot be relinquished. Full particulars on applica- rire avon t Trontiy i 

on, 
BEWARE OF IMITATIONS. 
B. G. UNDERWOOD, 


None genuine without our Trade-Mark and Name. 
a 
34! Pemberton Square, BOSTON, MASS. 





Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 


Send for Circulars, YONKERS, N.Y: 








Biowers, EXHAUSTERS, © A 
HEATING FURNACES. “1 








Machine Tools. 


24”, 26’, 32’, 36”, 42” and 56” PLANERS. 
17’, 20” and 27” LATHES. 


Catalogue, fling and Prices - oe 


G.A.CRAY CO, Gime 


477, 479, 481 
SYCAMORE STREET, 
CINCINNATI, OHIO. 


FORGING AND WELDING BY PETROLEUM TT BLAST FIRES. 


THE AERATED FUEL COMPANY, 
¢. H. BULLARD, GENERAL MANAGER. SPRINGFIELD, MASS. 


REPRESENTED BY 
W. S. GULLINS, 171 B’way, N. Y. (Suite 24). HARRIS & COWDERY, Ashtabula, Ohio. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. J.C. HOWES, Kansas City, Mo. @& 
WILLIAM PICKETT, SON & CO., 170Lake Street, Chicago, Ill., and St. Louis, Mo. 
CHILION JONES, Gananoque, Canada. DUNKIRK ENGINEERING C4., Dunkirk, N.Y. 
BRADLEY & COMPANY, Syracuse, N. Y. J. M. DAVIDSON, Columbus, Ohio. 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo. Mich. 


7 SACOM 



















“LES AINE Wd 


Brass Melting Furnace. 


ib. SHAPING MACHINE 





FOR HAND AND POWER, 
6”, 8” and 10” Stroke, 


Adapted to All Classes of Work 
to thelr Capacity. 


Circulars Furnished. 


BOYNTON & . PLUMMER, 


WORCESTER, MASS. 


Wood-Working Machinery, 







AUTOMATIC 





THEBES 


PREMIUM-AT: EVERY -EXPOSITION 
— CATA LOGUES-ON- APPLICATION 


HEADERS. 


BOP # 
~aBNET ame UP PSETTERS = 
“S CARRIAGE:BOLT: MACIIINERY <— 


HOT & COLD-AUTOAATIC NUT & WASHER-TAPPERS-0F EVERY STYLE 
“WIRE: NAIL: MACHINES 


THE ONLY SPECIALISTS 


FURNISHING: COMPLETE: PLANTS 


_—- IN THE.U 


HENAT ONAL MACHINERY (o 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
- Planing Mills, Pattern Makere’ 
= use, etc. 


ROLLSTONE MACHINE CO. 
46 Water St., Fitchburg, Mass 


hilar BARKER & CO0., 


Manufacturers of 
s-- Iron and Brass 
Working 


W OMAGHINERY 


im, 140 & 142 B, Sixth St., 


Near Culvert, 


CINCINNATI, 0. 


Naval | Size 10x34x 














Send for 
,clreulars and 
prices. 















raluatanitas aa -— ir 


L. $. STARRETT, 

















! 


Mechanical. 





























cc a Constructors 14% in. Com- 
Manufacturer of omg Marine. Architects. plete pocket 
eee Electrical. Builders took. 

FINE TOOLS 2 3) BO re 
’ eBoEeg Hydraulic. 4 ccvers. practical prob 
ATHOL, MASS. KS geating- Chemists. sight. Mailed 
Senp Stamp FoR Futu List. > hey Military. rt nat eo 15 mas ad 
ia ili li lulu hn heantin wht latunl il) ili | Tih atuhuluhuti ! A atntnthuh Latah RB C. SMITH, No. l Broadway, N. Y. 











ELEVATOR PUMPS 


Should always be equipped with the Mason Pump Pressure Regulator. It is used entirely 
on the plants of the Whitticr Machine Co., and by the leading pump makers. Address 


MASON RECULATOR CO., Boston, Mass. 


oR 


JENKINS BROS., AGENTS, NEW YORK, PHILADELPHIA & CHICAGO. 
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WILLIAM SELLERS & Cco., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LANG Auts ~y xs 


Double, Single, Angle-Baz, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Sanches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. © 


a AGME MACHINERY CO. 


CLEVELAND, OHIO. 




















| Jus Y Manufacturers of ‘*ACME ’’ 
mee §—Single & Double Automatic Boltcutters, : 
cena Cutting from 8-8 in. to 6 in. diameter. PAT. DEC. 5, 1882, 


PAT. DEG, 4, 1883. 


Also SEPARATE HEADS and DIES. PAT. AUB 


L ——~ Send for Catalogues and Discounts. 
ay FIRST PREMIUM, CINCINNATI CATE ——— 


y_ STANDARD TOOL CO, 


ATHOL, MASS., 


MANUFACTURERS OF 


ula) Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, ~— Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


TUG ome a hel-Ci-8 gel ba 2 
REG.TRADE MARKS. INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 

512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


DELAFIELD’S PATENT SAW CLAMP. 1889 PATTERN. 


























Stronger than the old style. Clamp without blade, 50c. Metal cutting blades 44” wide, 7c. each, 70c. 
adoz. 1’ wide, 40c. each. All postpaid. Discount to dealers. Write for circular. 


*“NOROTON MEG. WORKEKS, NOROTON, CONN. 





IRWIN VEEDER, 
Expert and Solicitor of Patents. 


g™ y years’ practical experience in shops after receivin 
technical education and before entering the prac ~ A 


Rooms 309-11, 225 Dearborn Street, Chicago. 
J H. RAYMOND, OF COUNSEL. 





BABBITT Peers” 


PAUL S.REEVES avila 
760 S.BrRoaD ST. 


A NEW TOOL 









ri, 























R ee oe e. » a 
\LY’s * 
a. se In %s 
S| Poer.2.1009 ° a 
a @D os thoroughly pegs: 
maa and practical. A set 
KENNELLY’S PATENT PROTRACTOR. \~ of five will ream any 
Machinists, Tool Makers and Pattern Makers, increase your possible size, from 
income. Send for Agents’ Cireular. Agents wanted in every 1 3-16 to 414 inch. 
mop. Sent by mail for $1.00. Patented Articles, Special rools, 
Jigs, Gauges, ete. KENNELLY & CAIN, Send for Circular. 
CRESCENT TooL WorKsS, 
Box 1741 Brigenst cin, IQRANSTON & CO., 67 PARK STREET, N.Y. 





ANDREW GRAY, Pres, W. H. Holiis, Treas. E. P. MONROE, Gen’! Manager. 


U. §. METALLIC PACKING CO., 


Philadelphia, Pa. 
OFFICE, (33 S. 4th St. WORKS, 435 N. Broad St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines. 


PONY AAA 


=H | 
>> 











BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


BALL ‘AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 
CYLINDER SICHT 


PATENT OILERS, °"reeo cues. 


sa Government Regulation ; 
WPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


‘J. E. LONERGAN & CO., °°*°* fastens “N° 


211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 


SIMONDS ROLLING MACHINE CO., (HEAPEST 
































MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


"NG STEEL BALLS 
Z For Anti-Friction Bearings, of AN D = 
\ Best Cast Steel, Hardened, 
|| Ground and Burnished, from 


a 
O 
Pm i 
-_ 










In quality and density of metal, in uni- 
formity of temper, ani in accuracy and 
nicety of finish warranted unequaled, 

SAMPLES AND PRICES ON LPPLICATION. 


3IMONDS ROLLING MACHINE CO., Fitchburg, Mass 


WIRE STRAIGHTENER.“ a" BEST 2 


H. B. BROWN & CO0., 


EAST HAMPTON, CT. 


STYLE. 


CUTTERS. 





size & WY 


NOOSA AAFjFjFj'_ 5 


0. ‘COLLINS, 


Manufactured by 
Automatic Wire Stralghtening! COLLINS-GIBBONS MFG. CO. 
and Cutting Machinery, | 20So. 2nd St., St. Louis, Mo. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 


COST OF COTTON-WASTE. PRE- | , ssscse, 1, SHEPARD, Agent, 194 E.Socond St, Cincinnati 0. 
ING. 


Almond Drill Chuck, 















SHEPARD’S NEW $60 
ScREW-CuITING Fuor LATHE. 


Foot and Power Lathes, Drill Press 
Scroll-saw Attachme nts, Chucks, 
Mandrels, Twist Drills, Dogs, Calipers, 





aa > athes on trial. Lathes on payment. 
Send for catalogue of Outfits 
for Amateurs or Artisans. 


Gap Lathe, $125. 





A POSITIVE FORCE FEED with the 
most PERFECT KEGULATION and 
GREATEST ¢ ‘ONVENIENCE in opera- 
tion yet attained in ¢ any device for the 


& lubrication of machinery. Works Sold at all Machinists” 
equally wellin every possible position. otf Supply Stores. 
vekawanna [heating 
Lackawanna Lubricating Co., T. R. ALMOND, 





83 & 85 Washington St. 


41 Coal Exchange, Scranton, Pa. BRookgtyy, N. Y. 
Ne Se 


SIMPSON’ § CENTRIFUGAL EXHAUST HEAD. 


Ee 
_ Thoroughly entraps water 
my and grease from the ex- 
WY haust of a steam engine 
without back pressure, pre: 


venting them from spraying 
1 to 100 Horse Power. 


on the sidewalks and roof 
of buildings ; it protects thi 
latter from injury, and pass 
ers by from annoyanc 

The Korting 
Gas Engine 
is placed upon 
its merits and 

















THE 
BROWNELL 


Improved Methods mean Increased Profits, 
nee “FRICTION 


INVESTIGATE THE MERITS OF THE 


Open Side Iron Planers. 


Satisfy yourself asto the very great advan- 
tages of these open side machines over the 
large, costly and cumbersome t wo-post planers. 

And do not lose sight of the fact that they 
are acknowledged and guaranteed to be equat 
to the smaller sizes of Planers of the regular 
style, in the performance of their class of work 


Write for facts, figures and phototypes. 











Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
™ order, and patent rights for 
im” sale by 


G. L. BROWNELL, 





DETRICK & HARVEY, sitirinoie! nw. 






WORCESTER, MASS. 
Correspondence Solicited. 








and damage. Send for cir. 
under full guar- 


cular to 
antee to every 


CEYSTONE ENGINE & MACHINE WKS., 
purchaser. 


5th and Buttonwood Sts., Phila., Pa., 
Jr ARTHUR APPLETON, Sellisg Agen’, 45 Cortlandt Street, N. Y. 

OVER 125 IN USE 
IN N.Y. CITY. 


The RISHARDS @ OIL ENGINE. 






Started in- gms 

sandy wae fl NO BOILER. 
NO STEAM. 
NO DANGER. 








Fuel, Crude APPLICATION. 
Petroleum or ' y )" TI) - 
Kerosene. 2 | 7 \ 

j Cheaper than 





ENGINE, 


= LIMITE Dd. 


BINGHAMTON H) HYDRAULIC POWER CO, | 429, 431 & 433 Greenwich Street, 


all others. 








7“ beet aD, = Cor. Laight Street, NEW YORK CITY. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


a in Use, Over 1,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
. in Steam Consumption and superior regulation guar- 
s anteed. Self-contained Automatic Gut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
= Steam Engine Construction and performance, free by 


_ mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
. 
8 


SALES AGENTS : W. L. SIMPSON, s%u2Rzsriz20z97© 1, w, Rms 4 Watingon Chg, 


KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is —t. reduced be 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toa minimum. Can be adapted to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEIGHER, SCHUMM & C0., 


33d and Walnut Sts., Branch Office, 130 Washington St., 
7 PHILADELPHIA. CHICAGO. 






























se (VARANTEED per-Cont' hess Gas than ANY acing the same work 


GINES AND BOILERS |The BECKETT FOUNDRY & MACHINE CO. 


ARLINGTON, N. J. 
Manufacturers of 


The “MUNZER ° 
Corliss Engine 


. Send for Catalogue 
EAGLE 8 
SEND FOR CATALOCUE. ANVIL 
PESTER MACHINE SCREW CO.| 23 VVORKS, 
ddd Trenton, N. J. 





From | to 10 Horse Power. ft \p - 
Just what is required for Butchers’ % 3! 
Machinery, Printing Offices, Electrie 
Lighting and Plating, or Feed Cutting, 
Grinding, Pumping, &-., for Farmers 
Also, for Steam Yachts and Launches’ 


CATALOCUE FREE. 


ELMER E. CLINE, 


50 and 52 Ely St., 
ALLIANCE, OHIO. 






















" iW The Fisher Double Screw Leg 
. Vise.—Warranted stronger grip 
Manufacturers of Set, Cap| than any other Vise. Always 

and Machine Screws, Studs, etc. parallel and cannot be broken, 


Send for Circulars. 
J-A.FAY & CO.2 . 


The Eagle 
BUILDERS OF Anvil.—Bes 
epeiaragialgned Cast Steel 
WOOD-WORKING MACHINERY | §:2,Sie! 
, Horn. Better 
Embraces nearly 400 Machines for than any Eng- 
PLANING & MATCHING | (3) 22vil 
Surfacing, Moulding, Tenoning,Mor- | pante and 
t uw tising, Boring, and Shaping, etc. lower price. 
AW, Variety and Universal 
| |\/ Be : 
1 On iz 
oro WOOD WORKERS. 
~ Band, Scroll and Circular Saws,Re- 
Machinery, Shafting, Pulleys, etc 
- All of the highest standard of excel- 
DaeN, == lence. 
W 4H. DOANE, Pres, D, L, LYON, Sec’y 
16 in.x42 in, Planer. Bridgeport, new 
20 in. x5 ft. a P.&W., good. P) 
22 in. x5 ft. 4 Hendey, new. 











sawing Machines, Spoke and Whee 








sf ager ~ - } a 
24in.x6 ft. a owell, ad 
30 in. x8ft. ** each Atherton, Powell & H. & P. new. We have opened at 23 and 


6-8-1(-12-15 in. Crank Shapers, 
15x20 in. Friction Shapers. 


25 Purchase St., Boston, 


20-24-26 and 38 in. Geared aba “7. o 

Qi 5 1-2 ft. FE 2 1, ,S. M. & Co. fot? s s 

cea ee “1in connection with Messrs. Chandler 
13 in.x6 ft. “s Ames “e - 

14 in.x6 ft. “ Blaisdell, « land Farquhar of that city, a depot 
14 in. x7 ft. ae ogart, ” ae 

Idin.xéft = “GapBed, §8.M.&Co., * |for the exhibition and sale of our Im- 
15 in. x6 and 8 £. sorter, - 

liin x6 _ ‘ aisdell, “ + : 
itis in abst ‘aie Bridgeport « | proved Engine Lathes, Shapers, Drill 
18 in. x8-10-12 ft, - ifferent Makes, “ : . 
Win. xsl0-1ft, ‘Different Makes, « |Presses and Brass Working Machine 
2Hia. any length Bed“ Bridgeport, “ 

92 in. x!2 ft. ve Niles, heavy, good.| TOOls, &c. We make a feature of 
in xide-G & 1eft, Engine Lathes P&S me | : 

a Se + Engine Lathes, T. 68. - |Complete Engine Lathes, 


20-23-25-28 inch Drills 
20-25-28 -32inch “ “ 
5ft. Arm Universal Radial Drill, 


7 « | without charge for extra attachments. 


Cabinet Turret Lathe, Lodge, Davis & Co, “ Call and examine them. Cuts, 
i. 3 Sere Machine, ayows & Sharpe. Pe ith full d A ti f 
mes Index Milling Machine air. 2 
No.2 Garvin Hand Miller, At.| “1 ull Gescriptions, tree 
Wood « light, Heavy Miller, Al, 


Lincoln Pattern, good order. ° 

No. 1 and 3 Universal Miller, Brown & Sharpe, _ new. 

No. 2 Plain “ “ ™ “ fair order 

No. 3 Surface Grinder, ad “ Al « 8 
for list. Write for what is wanted, 23 & 25 Purchase St., 


E. P. BULLARD, BOSTON, 
62 COLLEGE PLACE & 72 WARREN st, WORKS, Cincinnati, Ohio. 


NEW YORK. See Advertisement, Page 16 


Cold Rolled Shafting in Stock, Send, 







































eel 
CORLISS _ ) 
ake hag 
FuLLVARIEDE 
CONTRACTS TAKEN gaa 


foR git WER 
cone” 0, 
























Complete A 
\Tative Powere\ 








> COPSENGINES, 
Hich Pressure. 


Condensingat Cmpoun i 


TUBULAR BOILERS. 
HEAVY FLY WHEELS 
A SPECIALTY. 

IN SIZES UP TO 
36 FT. DIA. BY 10 FT. FACE. 











Eclgse Cons Engine. 





NON-CONDENSING, 
CONDENSING © COMPJUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents, 
JOHN J. METZCER, | 


69S. Clinton St., Chicago, 
WESTERN ACENT. 


| A&A GENUINE 





FRIGK COMPANY, Bills 


WAYNESBORO, PA. 









vA 
n¢ 


J 


a CORLISS.” 





JoBERT \/ 


 aAhawt pOTURER OF IMPROVED 


GENERAL MACHINERY, #1! 
IRON AND BRASS CASTINGS i 


JEW YORKOFFICy 


Room 6, 


_Con.ConTLANnT & Cuurcu St. 


I | BU, 
HITEHM, 688 URq, 

















THE PORTER-HAMILTON, 









“The best ‘Engine in ‘America ios Gaaer Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 


TEARNS MF CO. 












| 


ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


WESTON ENGINE CO. 
PAINTED POST, N. Y. 








4 By ) Ra CORRECT IN 
Yer et \ 4 Design, 

za 3 Workmanship 
and Price. 








intg. =a 5 to 75 H.P. 
New York Selling Agents, H. J, BARRON & CO0., 40 Cortiandt St. 





JOHN McLAREN, 


4 _ GORLISS 
Engines, 


AIR 
Compressors 


=== om) fF and 
< SSS BOILERS. 
BVUBOKEN, N. J- 


List of Second-Hand 


MACHINERY 


TAKEN IN TRADE FOR NEW. 


10’’x 5’ Engine Lathe, F. E. Reed. 
12’’x 5’ Engine Lathe, Prentice, (new). 
15’’x 6 Engine Lathe, Lathe & Morse. 
16’’x 6’ Engine Lathe. Powell. 
16’’x 6’ Engine Lathe, Blaisdell. 
i6’’x11’ Engine Lathe, New Haven. 
20''x 8’ Engine Lathe, Powell. 
21’’x10’ Engine Lathe, Lathe & Morse, (new). 
26’’x10’ Engine Lathe, Putnam Machine Co. 
Cabinet Turret Lathe, Lodge, Davis & Co. (new). 
16 ’x16’’x 3’ Planer, Lathe & Morse. 
A’’x24’’x 6’ Planer, Chamberlin. 
26''x26’'x 6’ Planer, Hendey. 
30’'x30'’x 8’ Planer, Bement. 
36 ‘x36 ’x10’ Planer, Whitcomb, (new). 
42’’x42’’x10’ Planer, William Gleason. 
15’ Stroke Shaper, Hendey. 
20” Upright Drill, Prentice. 
22"" Upright Drill, Reed. 
Above 2d-hand tools are in first-class condition. 
Write for list giving prices and descriptions, 









(eee ae ec 
We also carry much the largest stock 
of New Machine Tools in the country. 


HILL, CLARKE & CO 


156 OLIVER STREET, 


BOSTON, MASS. 
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NO. 3 UNIVERSAL CUTTER & REAMER GRINDER. 


MADE BY BROWN & SHARPE MFC. CO., PROVIDENCE, R. I. 
SEND FOR SPECIAL PAMPHLET. . 
TESTIMONIALS. 
Cooke Locomotive and Machine Co. 
BROWN & SHARPE MFG. CO., Providence, R. I. PATERSON, N. J., June 12, 1888. 
Gentlemen :—Replying to your favor of May 16th, we are very much pleased with the No. 3 Universal Cutter and 
Reamer Grinder purchased from your Company. It does its work well and gives good satisfaction. 
Yours truly, JOHN S. COOKE, President. 
Poole & Hunt, Founders and Machinists. : 
BROWN & SHARPE MFG. CO., Providence, R. I, BALTIMORE, Mp., May 14 , 1888 
Gentlemen :—We have had one of your No. 3 Universal Cutter and Reamer Grinders in use in our establishment for 
nearly five years, and find it a very useful and efficient machine. We consider it a very important part of the outfit of a 
well-cquipped machine shop. We are, Yours truly, POOLE & HUNT 
The Mergenthaler Printing Co. 


BROWN & SHARPE MFG. CO., Providence, R. I. BALTIMORE, Mp., May 18, 1888. 


Gentlemen :—We have had one of your No. 3 Universal Cutter and Reamer Grinders in use in our works since February, 

1887, and find it a very useful and valuable addition to the list of modern improved tools for machinists’ use. Its simplic ity, 

wide range of adaptation and economy of time in use, commend it very strongly ‘eo re ressive men in our line of business. 
Yours truly, THE MERGENTHALER PRINTING CO. 


Whitely, Fassier & Kelly, Proprietors Champion Harvesting Machine Works. 

BROWN & SHARPE MFG. CO., Providence, R. ’ SPRINGFIELD, OHIO, U.S. A., June 1, 1888. 
Gentlemen :—We have used one of your No, 3 Universal Cutter and Reamer Grinders in our factory for quite a while, 
and we wish to say to you that it is a splendid tool. Its work is entirely satisfactory to us, and we consider it an indispen- 

sable tool and could not well do without it, and we cheerfully recommend it to the public. Yours truly, 

JAMES A. DICUS, Superintendent. 
The Warder, Bushne!! & Clessner Co. 

BROWN & SHARPE MFG. CO., Providence, R. I. SPRINGFIELD, OHIO, May 18, 1888. 
Gentlemen :—Replying to your favor of the 16th inst., would say that the No. 3 Universal Cutter and Reamer Grinder 


A gat hased from you nearly four years ago is giving us the very best of satisfactiun. We have a number of different 
tl grinding mac hines for Cutters, Mills, ete., but your No. 3 Cutter and Reamer Grinder is the most conveniently arranged, 
ond is applicable for grinding all kinds and style sof milling c utters, We have not yet found a cutter that this n .: _ 


could not grind and make a perfect job of it. Yours truly, THE WARDER, BUSHNELL & GLESSNER ( 
WESTERN AGENT, S. A. SMITH, 23 So. CANAL, ST., CHICAGO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


UNIVERSAL 
Radia 


Drilling Machines, 


NEW PATTERNS, 1887. 


Increased Power. Great Strength. Arm 
Rotates Freely. Quickly Handled. 
Drill-Head Balanced. 


Patented May 10, 


































1887. 











“THE YALE & TOWNE MFG CO 


_ STAMFORD GCONN= — 
“NEW YORK. CHICAGO. PHILA.BOSTON. - 


The Original vulcanized Packing 
CALLED THE STANDARD -ai'others are compared 


g Accept no packing as JENKINS PACKING unless 
mw stamped with our ‘* Trade Mark.” 


HN STR. 


EET, N. Y. 
joe MILK STREET, BOSTON. 
SENKINS BROS. 9 ssonturierit sn i 











ms KINS - @a PAe 


STANDARD” | 


TRADE MARK 





54 DEARBORN STREET, ‘CHICAGO. 


SHAPERS, ENGINE LATHES AND DRILLS. 












LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 
:, a he: inch Ui pright Drills. 25 inch 1 Beek Geared, =) 
& > no 
& 2% 8, 82 and 40 inch Power Feed Drills. z 
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Near Market St. Depot, 
NEWARK,N. J. 


EBERHARDT’S 


PATENT 


DRILL PRESS. 


‘I$ 81108) TPL 8 GET 


09 NIAYV9‘3'3 





EBERHARDT’S 


Patent 


GEAR CUTTER. 


Sizes, 18’, 25’’, 386’, 
50’, 60", 84”. 


ANIHOV WITT, 75 ON ate 


«¢ Hartford, Conn.3« 


MANUFACTURE 


PLANERS 


To plane 16 in. x 16 in. x 8 ft., 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 


PILLAR + SHAPERS ¢ 


With 6 in. x 10 in. stroke, 











THE PRATT & WHITNEY COMPANY, 


SHAPING MACHINES 


With 12 in. and 14 in. stroke, all 
feeds automatic. 


PRICE LIsT 
—AND— 
» Discount Sheet 
SENT UPON APPLICA- 
TION. 


WESTERN BRANCH: 
100 West Washington St., Chicago, Ills, 











THE BILLINGS AND SPENCER CO., HARTFORD, CT, U. 5. A. 


MANUFACTURERS OF 


BILLINGS’ DOUBLE-ACTING 


RATCHET DRILL, 


For Morse Taper Shank Drills. 
Packer Ratchet Drills, 


Packer Boiler Ratchet Drills, 
Packer Auger Ratchet Drills, 








DROP FORGINGS 


OF EVERY DESCRIPTION. 
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Catalogue. 
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Gear Wheels and Gear Cutting.—I make ¢g to 
crder, or cut teeth on g blanks sent tome. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine gor 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g¢ with perfect planed teeth. Hand Book on 
g,$1. Facilities comets ete. Terms reasonable. Send for cat. 
B, GRANT, 66 Beverly St., Boston, Mass. 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, or 
ony thing in Machinists’ Tools or Sup- 
plies. 


W. P. DAVIS, 


2 Rochester, N. Y. 
=| Works at North Bloomfield. 





REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new per of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shup 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; 7. 
proof two story pattern storage; blacksmith shop 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City, 
NEW SHOPS, Plainfield, N. J. 





J. M. ALLEN, Present. 

Wa. B. FRANKLIN, Vice-Presipent. 
F. B. ALLEN, Srconp Vicr-PREsIpENT. 
J.B. PIERCE, Secretary & TREASURER. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


y.wrKE&co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools —E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. Gray Co., 








| #77-481 SYCAMORE ST., CINCINNATI, 0. 


See advertisement, page 13. 








PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 





PUNCHING 
STAMPING 
DRAWING 


PR 





200 p. Catalogue on application. 


The STILES PATENT DROP HAMMER, 


Manufactured by 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 


ALSO MAKERS OF 


E Ss ES and DIES, 


Branch Office and Factory, 203, 205 & 207 CENTRE ST., 


NEW YORK CITY, 








| U.M.CARPENTER 











GEAR AND RACK CUTTING TO ORDER. 











PAWTUCKET.R.I. 


BULL LLL 


Manufacturer 


APS & DIE 


AZ 
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